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Orifices for Sprinkler Irrigation 

Tile Flow Characteristics Determined by Tile 
Depth, Spacing and Crop Sequence 

Portable Milking Parlor Helps Solve Manage- 
ment Problem of Florida Dairy Herd 


Engineers Formulate Principles Essential in 
Planning Pump Drainage Outlets 
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Uni-Thrust 


Suspension 


for easier steering 


MM $4 ae 


and longer wear 


a 
== Steering is easier than ever before with revolutionary new Case 
Uni-Thrust Suspension—a simple assembly that virtually puts 
7 an end to wear, wobble and shimmy. One large, hardened steel 
a 


ball, slightly flattened on top, supports the front-end weight of 
the tractor, yet provides supremely smooth, precise response 
without effort at the slightest touch of the steering wheel. Should 
adjustment for wear be necessary after long, hard use and con- 
stant shock loads, it is done quickly and easily by merely turning 
a threaded plug directly over the ball. 


Achievement in truly great practical | 2 

“wie : : | pe : oO 
application of advanced engineering al 7 b: ) 
research is mirrored in the 4-plow Case i 7 


| 


— 

400.” Owners everywhere testify to its — 
superior performance, efficient and J) 
ical use of fuel d — 
economical use of fuel, convenient an — 
comfortable handling qualities .. . all a 
based on a combination of new features ae? 


. 


that stand as symbols of mechanical 
progress and vision. To name only a 
few, there’s the new Powrcel diesel en- 
gine that starts directly on diesel fuel at 
the touch of a button .. . the new Powr- 
dyne engine for gasoline, LP-gas or dis- 
tillate ... the Powr-Range transmission 
with eight forward speeds and two 
reverse . . . amazing Duo-Control 
hydraulics. 
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— Send tor Films 
on All the Facts 


Only when you have seen and studied all the facts about all the features of the 
Case “400,” can you realize that here is a tractor which compliments creative engineer- 
ing and exacting manufacture. Educational institutions are invited to arrange for 
free loan of new sound slide films on “Building America’s Finest Diesel” and the 
“New Case ‘400’ Tractor” .. . the new sound movie about the “400.” Send requests 
to the J. I. Case Co., Racine, Wis. 
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wm |MOBILE EQUIPMENT 
BUILDERS TAKE TO 
HYDROSTATIC DRIVES 


MODERN HYDRAULIC PUMPS 
AND MOTORS MAKE MACHINES 
MORE PRODUCTIVE 


Nearly all types of mobile equipment require 
power at locations remote from the central 
power source. The transmission of this power 
has long been a problem to mobile equipment 
builders and operators. Complicated mechani- 
cal-type transmissions have proven costly and 
troublesome. Breakdowns were expensive in 
repair costs and lost production time. 

Recently builders of mobile equipment have 
found a simple and dependable solution to this 
problem. They have been able to add functions 
to equipment and transmit power by the use of 
hydrostatic drives. 

A hydrostatic drive generally consists of a 
constant displacement hydraulic pump, a con- 
stant displacement fluid motor, a directional 
control valve and connecting pipes or hoses. 
The hydrostatic drive effects power transfer by 
means of pressure changes rather than by 
velocity changes as do torque converters or 
fluid couplings. 

Many advantages are found in the use of hy- 
drostatic drives. Power is easily transmitted to 
remote and inaccessible places. Infinite speed 
ratios and accurate output speeds are possible. 
The operator can control his machine through 
run, idle or reverse operation with just a simple 
control valve. The system provides automatic 
Four Sizes overload and shock protection. 

Successful applications of hydrostatic drives 
10-16-26-35 have been made on farm machinery to operate 
Ib-in torquel00/psi | cutter bars, drive combines and run conveyors. 
On construction equipment they drive ditchers, 
rotate grader blades and operate cranes and 
A New Series of DUAL-VANE Fluid Motors winches. In the materials handling field these 
drives rotate clamps and propel small platform 
e e trucks. The adaption of hydrostatic drives to all 
To Better Perform Functions Calling for Rotary Power types of “oan sont eutaaedl. 

s DUDCO MF-100 Series Fluid Motors and PFM- 
tae 100 Series Hydraulic Pumps have been devel- 
oped by The New York Air Brake Company to 
to better perform functions calling for rotary power. provide hydrostatic drives for equipment which 

DUDCO Fluid Motors operate at higher continuous Ee CARE, CoS Seen. 
pressures . . . provide greater continuous horsepower 
output without increasing motor size. DUDCO Fluid 
Motors start, stop and reverse instantly, operate at an 
infinite variety of speeds, can even be stalled with- 


out damage. 


DUDCO MF-100 Series Motors are built for continuous 
2000 psi operation. They feature extremely high start- 
ing torques and provide constant torque throughout 
their entire speed range . . . start to 2400 rpm. Four 
sizes deliver up to 23.5 horsepower. 


a U The New York Air Brake Company 
5 Member NFPA 


1107-1 East 222nd Street 
Cleveland 17, Ohio 


Gentlemen: 


I would like further details on the new DUDCO 
MF-100 Series Fluid Motors [1] 
Also details on DUDCO PFM-100 Pumps [_]} 


pile for Bulletin 
LE No. DM-321 


Eee ee 


THE NEW YORK AIR BRAKE COMPANY 
1107-1 EAST 222nd STREET* CLEVELAND 17+ OHIO 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y 


Company = saeee crane 


Address S 
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widely used in farm machinery, automotive, electrical, home 
4 liance and industrial applications. Rolled split bushings 

imetal with bronze, babl itt, or sintered copper-lead alloy 
pa steel. In plain bronze, steel or aluminum. Both types 
available with oil-pocket indentations, holes, grooves, cut- 
outs, and straight, lock, V or special seams. Wide range of 
lengths and diameters. 


for automatic transmissions and similar applications. In bronze 

and Bimetal, made to your special requirements. Note the 

variety of design features possible. Bimetal types include 

steel-backed, faced with bronze or copper-lead alloy. Our 

special a process permits facing one or both sides = 
with copper-lead. 


sleeves, bushings or ferrules. Thousands of uses from cars to 
eenomven>. Rolled split type in steel, from % ” to 3” O.D. 

conomical replacement for tubing or machined parts. No 
cut-off, de-burring or scrap. Ready to assemble. Send for 
catalog of 645 standard sizes and prices. 


Here are exceptional facilities and equipment for low-cost quantity 
production of your requirements. Complete engineering service. 


RESEARCH « DESIGN * METALLURGY * PRECISION MANUFACTURING ls. 


DIVISION a 


SINCE 1899 
FEDERAL-MOGUL-BOWER BEARINGS, INC. ° 11081, SHOEMAKER, DETROIT 13, MICH. 
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RGA PLuNceR 
DULL ROLLER BEARINGS | 
give “smoother, more efficient operation” 


on New Holland Super “77” Automatic Baler 


New Holland Machine Company, Engineering Division, 
reports on BCA package unit bearings: 


1. Effective sealing—proved in laboratory tests and 
under extremely dusty field conditions. 


2. Convenience—sealed bearing, outer shoe, and 
mounting stud are all built into one compact unit. 


3. Long life in the field. 


4. Low rate of wear—maintain close plunger knife 
adjustment. 


5. Save power—low friction results in an easy rolling 
plunger. 


In this automatic pick-up baler, the plunger 
runs on BCA sealed, pre-lubricated ball bear- 
ings. This means fewer adjustments; lower 
maintenance costs; and smoother, more efficient 
operation for the farmer. Package units of 
sealed bearing, outer shoe, and mounting 
stud speed up and simplify assembly for 
the manufacturer. 


If you have a bearing problem, BCA engi- 
neering cooperation and design assistance 
will provide the positive solution. 

Cutaway view shows how BCA plunger roller bearings are designed into baler. 

Package units are built with thick-section outer ring, hardened throughout, 


specially adapted for rolling heavy masses on rails. Available with crowned 
or V-groove OD. 


If you’ve got a bearing problem, contact: 


iianeaiiiaeemmeaeamei iaatiaiaeentiatiteiiaadii 

—Re amines £8 A es & a a 2 

BEARINGS COMPANY OF AMERI 
DIVISION OF FEDERAL-MOGUL-BOWER BEARINGS, INC. 


| LANCASTER + PENNSYLVANIA 


Pioneers of pre-lubricated package unit ball bearings for agriculture 


— 
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The new Oliver Super 55 Tractor demonstrates 
to excellent advantage the many benefits that 
Vickers Hydraulics offer the farmer. On the 
Super 55, a Vickers valve and pump are used 
to provide the 3-point hitch tools with either 
automatic constant draft or automatic constant 
depth ... at the flip of a lever. By addition of 
the Vickers 3-in-1 Valve shown below, a 
separate and independent control system can 
be provided for operating front- or side- 
mounted equipment. Built-in overload relief 
protects against damage, while merely turning 
a knob on this valve changes the amount 
of oil flow for fast or slow operation. 


This is another example of the many ways in 
which Vickers hydraulic units are working on 
the farm ... helping make a wide variety of 
jobs easier, quicker, more economical. Vickers 
hydraulics is a mark of high quality on the 
equipment you sell . . . and helps make it 
easier to sell. 


VICKERS INCORPORATED 


DIVISION OF SPERRY-RAND CORPORATION 


1516 OAKMAN BLVD. e DETROIT 32, MICHIGAN | 


Application Engineering Offices: « ATLANTA « CHICAGO 
CINCINNATI « CLEVELAND e¢« DETROIT « HOUSTON 
LOS ANGELES AREA (El Segundo) « MINNEAPOLIS « NEW 
YORK AREA (Summt,N.J.) « PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, OREGON 
ROCHESTER « ROCKFORD « SAN FRANCISCO AREA (Berkeley) 
SEATTLE « ST. LOUIS « TULSA « WASHINGTON « WORCESTER 


ANADA: Vickers-Sperry of Canada, Ltd., Toronto 


AUTOMATIC CONSTANT AUTOMATIC IMPLEMENT 
DRAFT CONTROL POSITION CONTROL 


When irregular ground or soil conditions tend to increase or decrease draft, the Vickers 
Servo Valve acts automatically to raise or lower the implement slightly. Movement is so 
smooth as to be almost imperceptible . . . with no sign of jump. Overloading, wheel slippage 
and stalling of tractor are prevented. Flipping a lever on the valve automatically provides 
constant depth regardless of ground contour or changing soil. 


INDEPENDENT HYDRAULIC 
CYLINDER CONTROL 


Addition of Vickers 3- 
in-1 Valve permits 
operation of pull-type 
and mounted equip- 
ment of all kinds inde- 
pendent of the main 
hydraulic system but 
using same pump. 
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Provides smooth, accurate and instant response Four-way directional valve with built-in flow  Hydraulically balanced and having automatic 
to load or position changes of hitch tools. It is contro! and relief valve is mounted externally wear compensation, this pump delivers more 
mounted inside the oil reservoir and has an to provide control for separate hydraulic system oil while taking less power. A single pump 


external lever. : 


(front- or side-mounted equipment). 


supplies all needs, 


‘} 


to provide SUper Versa 
1: an yale p : aya £ 5d ra : ‘ 
ts { 
2: fil ge sod a ee Zs ; 
| peer i Sean. | , 
er a , ey : i 
Av BA Me 
: - ie ~ es a ' 
| aN, Ler CIGR € sail 
| Koff fej} TAS: ated 
: ie Sah A tie 
s Z ae a ge a Pee : > ‘9 
: ye - eee eth Me 3 
© RE as ea oF A i ee ee Pee 
y iP oR Seen  - ual : a ba tal ie ade Bi 
2A 4 . : Ft ie ay oa ‘ ; ie ar ra a 
ee. 
Fr Preis AS a Pe" » ie % J “*% e bai ae 
Vis aN Lean a Meee Clans Fae Ts, 
: ee fe OR ee 
: Rl aay Oe sg 
RR I TEN ao Ce Ser cee te 
ie F ee Shee was ag fe ee ean #2 
A ot thelial RD ieee a SS Seg OS Te 
‘ Be en ae Se ee 
SG EB ee EO 
ea (ame ase FS ee ame *  eRS pa S 
: nn. me, Se RI So 2 Fa ae 
| | oe ee 
J ee 
ee 
ius : Orr : “ 
: : 
18 A ie 1? cae bona 
ee ead \o A CP =e, 
i Peopi, h ie Rema ee | 1] Sy 
: © who |, bots | ye ; ee, 
ae 7 Ook f, ° a ah ar _—, gy ae. Eee ir 
i he tOP? and farm, emit me LP Ag — 
ie so equ;, Z me ee 
lok org *Siomon _ 
fe 7230 ICKERS, 
co 
4 [ et — ane < a 
3 Cees VICKERS. [Rs 
3 a =SERVO ee es 
i meee? =VALVE Ua 
; i @ ¢ 
a ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 _ 
i + 
4 1956 * JANUARY * AGRICULTURAL ENGINEERING 5 
Bi 
— 7 evo . 


Every time you use a joint that requires unnecessary 

You Are PAYING For attachments and extra assembly time and labor, you 
are paying for MECHANICS advantages — but are 

MEC of A N ICS JO NTS not getting the benefit of them. You force your truck 
or other product to carry unnecessary DEADWEIGHT 

es instead of PAYLOAD. And don't settle for 


f (A) BRINGS BEARINGS IN THE JOINT 
CLOSER TO BEARINGS IN TRANSMISSION 
AND AXLE 


er _ (C) OUT- OF-BALANCE 
| | SHAPE AND LENGTH 
ELIMINATED 


(E)8 LESS BOLTS TO 
FASTEN IN ASSEMBLY | 


——$—$—$—$—$_———— 


(B)REDUCES BOTH (0) DRIVES THROUGH 80% LESS DOWN-TIME | 
WEIGHT AND SIZE KEYS-FOR SAFETY FOR SERVICING 
BY ELIMINATING THE AND LONGER LIFE 
| FLANGE 
a —- aie 
— A ee _ came 
“Mechanics TYPE" — joints — let our engineers ex- 


plain how genuine MECHANICS joiets will give your Why Not Give YOUR Truck 


product competitive advantages. 


MECHANICS UNIVERSAL JOINT DIVISION MECHANICS Ad a 
Borg-Warner @ 2046 Harrison Avenue Rockford, Illinois vantages s 


For Cars « Trucks * Busses and Industrial Equipment 
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Yes, we have hayseeds in our hair 


You don’t ordinarily associate 
Clark Equipment with the business 
of farming, but we’re in it—and in 
no small way. 


On crop acreages, drainage, fer- 
tilizers, feeds and the like, we don’t 
pose as authorities; but in the vital 
area of power equipment, without 
which modern farming wouldn’t be 
modern, we know what we’re talk- 
ing about. 


e A few years ago an implement 
manufacturer called us in. Said he, 
in effect—‘‘We know power-farm- 
ing, you know power transmission. 
Work with us to design what a trac- 
tor drive unit really ought to be.” 


e We jumped at that—who 
wouldn’t? 


Step 1 was to sweep out the rub- 
bish of traditional thinking; and 
particularly the old idea that a 
conventional assembly of engine, 
transmission and axles on a frame 
constituted an industrial chassis. 


Step 2 was to conceive, test and 
build an axle-transmission driving 
unit of truly functional design, 
stripped of every non-essential 
ounce of metal. That was done. 


This intelligent collaboration 
seemed to us at the time, still 
appeals to us now, as the best way 
we know of to build a better ma- 
chine: this pooling of a manufac- 
turer’s Operations experience and 
Clark’s half-century of engineering 
know-how in the basic field of power 
transmission. 


Interesting sequels to that inci- 
dent are two: 


1. Other manufacturers of agri- 


EQUIPMENT 
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cultural and industrial machinery, 
always alert for constructive ideas, 
called in Clark engineers — with 
equally gratifying results. 


2. All those manufacturers are 
still thoroughly satisfied with their 
Clark Drive Units—and we are just 
as satisfied with the business of 
manufacturing them. 


Is there a place at your planning 
table for Clark’s engineering imagi- 
nation and ingenuity and resource- 
fulness—for designing a new model 
or for modernizing a present one? 
They are yours to command. Let’s 
explore the mutual advantages. A 
letter will make contact. 


CLARK EQUIPMENT COMPANY 
Automotive Division 
Buchanan 1, Michigan 
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DESIGN . . . When your 
product is on the drawing board 
is the time to correlate design 
and materials with performance 
requirements. C/R’s expertly- 
staffed engineering groups work- 
ing in close cooperation with 
the material labs have done it 
for others . . . and can do it 
for you. 


MATERIALS .. . Pioneers 
in the development of Sirvis 
(mechanical leather) and 
Sirvene (synthetic rubber) parts 
for oil seals and other mechani- 
cal applications, C/R will cus- 
tom-develop materials for your 
special needs in our synthetic 
rubber or leather laboratories. 


y SS) Caner iE PRODUCT TESTING 
HELP YOU ENGINEER YOUR PRODUCT, § " eect , meers . . . Many products, new and 


ELIMINATE TOUGH TROUBLE SPOTS Jf : aie’. fm present, need extensive check- 
AND SAVE YOU MONEY IN FLUID | ey ing. C/R testing labs often 


\ it ee ine work many months to verify de- 
Ww ee eee ee signs, climinate trouble. This is 

SEALING AND RELATED FIELDS Z | MEE standard procedure on all C/R 

Developing a new product or rectifying trouble in [iy si ————— stock products . . . essential in 

mes Pa ’ developing yours. 

a present one? Why not supplement your own 

engineering facilities with C/R Cooperative 7 Fe 

Research? In the areas related to oil seal design, ; ‘ 4 : Sy ~ eee. Seen. aoe 


, : ; A . Auto and heavy equipment 
lubricant, chemical, gas, or air retention, and makers, as well as manufacturers 


foreign matter exclusion—as well as in the , _ oan ‘4 f/m in most fields you can think of, 


development of synthetic rubber and impreg- a ” BT f a & have solved difficult sealing and 


; : related problems with the help 
nated mechanical leather parts—Chicago Raw- of C/R Cooperative Research. 


hide’s developmental facilities are the most ex- “tes YOu can, too... and save time, 
ae etn . eee trouble and money. 
tensive in the country. fee ee —— 
All of them are at your service... forhelp 7 Seley 
. e,° : Sey et aie : 
with your critical or unusual problems. Youmay 7____ eee PRODUCTION... Six 


| h ial ‘ficati ees oie plants, operating as extensions 
xe sure t at your design specifications, perfor- Wea —— of C/R Cooperative Research, 
mance requirements, and production controls will 3 = fa provide laboratory-like quality 


be met to the letter. A few of the many ways in - : age control, timed to your needs. 


; , 2 C/R Sales Engineering follows 
which C/R Cooperative Research serves other ; » Mee os to tS og 
leading manufacturers are pointed out on this ime mwa = a> sure satisfaction. 


page. We'll be glad to help you. 


i m@ EXPERIENCE... Broadest 
INFORMATION . . . Comprehensive _ = Y . in - —* negrae conan bg 
brochures and catalogs are available to give A ‘ — a ues, ‘ero an’ od an 
you the complete scope of C/R products and ; C R Oil Seeks oe rely Pos 
services. Write for your copies, and please a —_ . = ‘lar pane oar Rigg C VR 
indicate your area of interest. f - Z ao i teniana Sante Sah ineieete 
are in the same top categories. 
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RSAL JOINT REQUIREMENTS 
CHINE OR UNIT 
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Estimated HP 
a RPM. 
equirements 


Estimate 


Angulority © 
Constant oF 
Special restrictions 
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PLAIN JOINT 


L TYPE ASSEMBLY. ir OUT SHIELD 


AGRICULTURA vired, please indicate 


in hole or setscrew is red 
Dal 


oP 


ooo 


\--- 


Round.«-re000 "7" Flanged yokes ore available for 
einews CY 
Square--**"** ois vee assembly 
ieieagnosene tno. . , 
tk PES «hole of serscrew is required, P 
Topetess00°"" If a pin ho 


Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
“Spec Sheet” like this to Blood Brothers. Why not try it? 


With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 
drafting time, and perhaps forestall problems, by hav- 
ing the initial teamwork of experienced specialists. 


BLOOD BROTHERS 
MACHINE DIVISION 


ROCKWELL SPRING AND AXLE 


ALLEGAN, MICHIGAN 
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ease indicate N Keywoy 


HERS makes your 
ENGINEERING JOB 


EASIER 


... regardless of whether 
your project requires a sin- 
gle universal joint such 


as this , 
, 


type assembly 


... OF an automotive or in- 
dustrial truck propeller 
shaft like this y, 


ae 


Just fill out and mail a 
sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 
practical solution to your 
Drive Line Problem! 


@ 700 IS HNUSHAL OF The Probleie MUIGHE 


/ d bl 


experience can be invaln 
This service is offered without extra charge because 
we can work more efficiently with all the facts in hand. 


Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 
300 up to 89,300 torque inch pounds continuous load). 


Why not use this experience on your next project? 
Write Blood Brothers today for your handy"’Spec Sheets.”’ 


UNIVERSAL JOINTS 
AND DRIVE LINE 


ASSEMBLIES 
COMPANY 


...acomplete agricultural 
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John Deere 45 Combine 


Something entirely new in combine versatility is John 
Deere’s new self-propelled model 45 with No. 10 corn 
attachment. Field-test-proved, the new corn harvester com- 
bines up to 20 acres per day. Picking, shelling and cleaning 
two rows at a sweep, this new machine is setting records 
for corn growers and custom operators everywhere. 

Helping set these records are sturdy C-Section Double 
Angle Dayton V-Belts that power the separator drive—most 
brutal of all implement drives. In addition, all other John 
Deere drives are 100% approved for Dayton V-Belts to 
include the Selective Ground Control Speed Control drive 
that permits combining at a wide range of speed. 


Selective Ground Control Speed Control drive on 45 is also Dayton 
equipped. As with all V-drives these Dayton V-Belts received full 
slug load tests at Dayton and John Deere laboratories, as well as in 
the field, prior to selection as component drives. 
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Rugged Dayton Double Angle C- 
Section V-Belts power the separator 
drive on John Deere’s new model 45 
combine with No. 10 corn attachment, 
Back-breaking bends require the en- 
durance you'll find in Dayton V-Belts. 
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drive new corn combine 


with Corn attachment picks, shells, cleans up to 20 acres per day 


With the new No. 10 corn attachment, which can be 
easily mounted by two men in less than an hour, corn is 
snapped and augured directly into the combine threshing 
unit, where it is shelled, separated and cleaned thus saving 
time, labor and storage area. Users report up to 75% reduc- 
tion in field losses with the new No. 10 attachment. This, 
plus the ability to combine 20 acres per day, even in corn 
having 30% moisture content, makes John Deere’s new 
unit one of the most remarkable improvements for farm 
use. In addition to combining corn, the 45 with regular 
grain platform handles wheat, maize, beans and all other 
combinable crops. 

To insure fully adequate power for this modern self- 
propelled unit, Dayton Field Engineers worked hand-in- 
hand with John Deere technicians in the laboratory and in 
the field. That same technical V-Belt skill is available for 
the solution to your V-drive problems. Just write for details 
to Dayton Rubber Co., Agricultural Div., 1500 S. Western 
Ave., Chicago, III. 


Dayton Double Angle V-Belt 
Specially designed with su- 
per strength load-carrying 
section for applications 
where power must be trans- 
mitted from both sides of 
the belt. 


i. : 
Daytam) hulaber 


YEARS OF PROGRESS 


First in Agricultural V-Belts 


Agricultural Sales Engineers in Chicago, Moline, Dayton, New York, 
San Francisco, Cleveland and St. Louis 
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Products of 
French & Hecht 
Division of 
Kelsey-Hayes 


for the workhorses of modern agriculture 


From the monsters of the fields to the highway 
vehicles that whisk the final product off to market 
—wheels are vital to the speed and efficiency of 
modern mechanized farming. 


Making wheels for agriculture is a Kelsey-Hayes 

specialty that started 67 years ago at the French & 
Hecht Farm Implement and Wheel Division in Daven- 
port, lowa. Kelsey-Hayes Wheel Company, Detroit 32, Mich. 


KELSEY- 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada @ Davenport, lowa 
(French & Hecht Farm Implement and Wheel Division) ¢ Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
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“Look at the range of sizes of 
TORRINGTON NEEDLE BEARINGS” 


The Torrington Needle Bearing is 
produced in a wide range of sizes— 
for shaft diameters from 144%” to714” 
—to meet the needs of the thousands 
of products throughout industry in 
which it has become standard equip- 
ment. 

Whatever the size, the basic de- 
sign is the same—a full complement 
of free running rollers, without sep- 
arators or cages, retained by a thin 
hardened outer shell which serves 
as the outer race. This means a 
greater radial load capacity for its 
size than any other anti-friction 
bearing, plus compactness and long, 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


Needle - Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


maintenance-free operation. 

Several widths are available in 
each size to meet specific design re- 
quirements, and they are also made 
with one end closed for use over stub 
shafts. 

The Torrington Company has en- 
gineered thousands of different 
Needle Bearing applications in many 
industries during the bearing’s 20- 
year history. Our Engineering De- 
partment offers the benefits of this 
experience in applying Needle Bear- 
ings to your products. 

THE TORRINGTON COMPANY 
Torrington,Conn. South Bend 21, Ind. 
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TORRINGTON 
NEEDLE BEARINGS 
Give you these benefits 
¢ low coefficient of starting and 

running friction 
¢ full complement of rollers 


e unequalled radial load 
capacity 


@ low unit cost 
e long service life 
© compactness and light weight 


e runs directly on hardened 
shafts 


® permits use of larger and 
stiffer shafts 
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G.O. SERIES 
GASOLINE OVERHEAD VALVE 


Also available for L. P. G., Kerosene and Natural Gas 
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With the addition of these four new series consisting of 12 
models, the Hercules Motors Corporation has increased its 
line of engine sizes and types to better serve the varied needs 
of the many different industries which require gasoline and 
diesel engines for their power requirements. This expansion 
of the Hercules line will enable manufacturers of end 
products to have a wider selection of engines and power units 
to meet individual requirements, all available from one 
dependable source. 

Mounting dimensions of the new G.O. gasoline and D.D. 
diesel four cylinder engines are the same. The G.O. gasoline 
and D.D., diesel six cylinder engines are also interchangeable 
from the standpoint of mounting dimensions. Since this new 
series consists of parallel lines of gasoline and diesel engines, 
they can be used interchangeably, if desired, in any end 
product within the recommended engine speed ranges. 
Further, these engines can be built with manifolds and 
accessory equipment on either side, as the cylinder blocks 
are symmetrical and can be turned end for end. 

Another important feature of these new models is the 
great number of parts which are interchangeable between 
the fours and sixes, and also, between the gasoline and diesel. 
This greatly simplifies the parts and service requirements. 
The only essential differences between these gasoline and 
diesel engines are cylinder heads, manifolds, pistons and 
fuel handling equipment. 

Further information on the G.O. and D.D. series may be 
obtained by writing the factory. 
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D.D. SERIES 


DIRECT INJECTION DIESEL 


of Hercules , 


INTERCHANGEABLE 


MOUNTING DIMENSIONS [ MAJORITY OF PARTS 
ul 


G.O. 4 CYL. D.D. 4 CYL. 


I 

1 

Model Max. H.P.. 1 Model Max. H.P. 

G.0. 173 | 67 @ 3200 R.P.M. { D.0.173 | 50@ 2000 R.P.M. 

G.0. 198 | 76 @ 3200 R.P.M. 1 D.D. 198 | 57 @ 2000 R.P.M. 

G.0. 226 | 87 @ 3200 R.P.M. 1 D.D. 226 1 65 @ 2000 R.P.M. 
| 
l 
} 


G.O. 6 CYL. D.D. 6 CYL. 


Model Max. H.P. Model Max. H.P. 
G.0. 260 } 102 @ 3200R.P.M. g D.D.260 | 75 @ 2000 R.P.M. 
G.0. 298 | 114 @ 3200 R.P.M. D.D. 298 | 85 @ 2000 R.P.M. 
G.0. 339 1131 @ 3200 R.P.M. l D.D. 339 | 99 @ 2000 R.P.M. 


{ HERCULES MOTORS CORPORATION - CANTON, OHIO 
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Send for your free copy of 
this informative GO-page 


agricultural chain catalog 


agricultural 
implement 


<HAIN spew Pings adel : i 


wirwenes © 


CHAIN BELT COMPANY . 56-101 
4680 W. Greenfield Ave. 

Milwaukee 1, Wisconsin 

Please send me Agricultural Implement Chain 
Catalog No. 54-54. 


Name pom eee 

Compeoy Det... 
eee ee eee ee . 
er State__ . 


catalog tells all about agricu/tural implement chains 


Answers your questions about conveyor and 
drive chain used on agricultural implements. 
Describes in detail chain types and uses... 
outlines sprocket and chain design, including 
charts and diagrams on pitch, travel, strengths, 
weights, dimensions, etc. 


Here are 60 pages packed with engineering 
and application information on agricultural 
implement chain. You will want a copy of this 
handy catalog for your reference file. Send 
today. 


Milwaukee 1, Wisconsin 
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Ask the farmer's wife... 


she'll tell you why it’s easier to sell a gasoline tractor! 


When you’re trying to sell a tractor, you’re competing with the washer, mixer or 
other appliances the farmer’s wife wants out of the family budget. 


You’ll find that the lower first cost of a gasoline tractor can often be your win- 
ning sales point. It allows both the farmer and his wife to get what they want. 


There are plenty of other reasons why today’s gasoline tractors are best for your 
customers. They’re easy to maintain. They have a better trade-in value. And new 
high-output engines ‘deliver up to 30°; more power— greater all-round convenience. 


Remember the farmer’s wife . . . and you'll find your selling job easier. 


ETHYL CORPORATION 


NEW YORK 17,N. Y. 
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Morse brings you a high-quality, 
low-cost Implement-Conveyor Roller Chain 


Check the advantages of Morse 
Implement-Conveyor Roller Chain: 


Long service life 
Low cost 


v 

V_ Highly adaptable 

V_ Require minimum maintenance 
V 


/ Runs on American Standard 
sprockets 


VV Couples with standard 
double-pitch chain 


MORSE 


CHAINS, CLUTCHES, 
AND COUPLINGS 


1956 * JANUARY * AGRICULTURAL ENGINEERING 


Se 


a 


Power Transmission and Conveyor Series chains. 
Inset shows B-1 and B-2 attachments. 


Dependable, economical chain for farm implement, 
conveyor, and other slow-speed applications 


Low-cost Morse Implement- 
Conveyor Roller Chains are 
light in weight and dependable; 
specially designed for farm 
implement, conveyor, and other 
slow-speed applications. 


Morse Implement-Conveyor 
Chains are available in both 
Power Transmission and Con- 
veyor Series. These chains are 
specially treated to offer dura- 
bility, long life, and are 
adaptable to a wide range of 


farm machinery applications. 


They operate on American 
Standard sprockets and will 
couple with equivalent stand- 
ard double-pitch chain. Avail- 
able with B-1 and B-2 (bent) 
attachments, made to American 
Standard Specifications. 
Designed for either or both 
sides, with one or two holes 
(see inset at left). Special 
attachments also designed for 
particular applications. 


MORSE CHAIN COMPANY, INDUSTRIAL SALES DIVISION 
ITHACA, NEW YORK 


Send coupon today for free catalog sheet! 


MORSE CHAIN COMPANY, Dept. AE-16, Ithaca, New York 


Please send me Catalog Sheet CS 53-55 on Morse Implement- 
Conveyor Chain immediately. 


NAME 


COMPANY 


ADDRESS" 


-—— 


ZONE | STATE 
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A report to you about men and machines that help maintain International Harvester leadership 


. a ti tae et 
oe 


Here’s a quick test for built-in strength. 
Round after round . . . day after day this 
International® 300 Utility rides the rail- 
road ties. Each time it jumps a tie, a half- 
ton hammer blow hits the front end of the 
tractor. The raised scoop, loaded with iron, 
puts terrific leverage on front bolster, wish- 
bone and wheels that only the strongest 
can withstand! 


- 


th 


ein oe eB 


- ‘ ® » : 

How TRIAL by TORTURE ; 
Slam-bang operation under brutal over- , 
load ages a preproduction tractor years le n g the n S$ | 5 es 
in a few months at the IH test track and = 
farm. During these endurance tests, IH 
test engineers use electronics to locate 
hidden strains. Afterward, they tear 
down the tractors and check every part. 
IH design engineers improve any parts 
that don’t measure up and the test is 
repeated. 

This rugged testing program weeds out 
any weaknesses before tractors go into 
production. It’s another reason why IH 
tractors stay on the job years beyond 
the average tractor life! 


Mile-long"'washboard,” 
with diagonal ribs, 
whips and pitches this 
heavy, mounted disk 
harrow! The strength 
of the Fast-Hitch im- 
plement mounting is 
under test. 


Field, track and “lab” tests have helped IH tractors earn their reputation for 
performance and stamina. This is another example of research, engineering and 
manufacturing teamwork that makes IH the leader! 


ra 
INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors ... Motor 
Trucks ... Crawler and Utility Tractors and Power Units—General Office, Chicago 1, Illinois. 
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Before you buy AUGERS... 


rate them against this quality chart 


LINK-BELT gives you all these performance extras 


: Continuous flighting has greater smoothness and 
ONE-PIECE HELICOID Le strength. Link-Belt also builds many different types 


8 “to meet your special needs—cut flight, short pitch, 
FLIGHTING ee ribbon flight, tapered flight, double flight to name 
a few. 
UNIFORM Consistent, accurately-formed flighting is produced 
PITCH - ~ by specialized modern machinery. 
STEELS THAT MEET Selected steel for flighting, assures a uniform, 
OUR SPECIFICATIONS ‘aan smooth, accurately rolled product. 
Straightness of the completed auger is checked be- 
STRAIGHTNESS fore shipping. Extra care is taken in handling and 
loading. 
ALL A full line of related equipment can be supplied by 
Link-Belt specially engineered for: your require- 
COMPONENTS 


ments. This includes troughs, spouts, hangers, drives. 


Typical examples of LINK-BELT AUGERS 


BB A ay AA, 


Helicoid flight 


Unmounted Helicoid flighting 


Helicoid flight with 
plain beater 


These are only a few of 
the many important per- 
formance extras you get 
with Link-Belt augers. 
Ask your nearest Link- 
Belt office for 92-page 
Data Book 2289. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve Industry There Are Link-Belt Plants and 
Sales Offices in All Principal Cities. Export Office, New York 7; 
Canada, Scarboro (Toronto 13); Australia, Marrickville, 


N.S.W.; South Africa, a. | cama Throughout FARM MACHINE AUGERS 
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McCormick No. 22-H Plow equipped with 22-inch Ingersoll cross-rolled steel plow discs. 


Up to 65 Acres a Day 
with Ingersoll Discs! 


Versatile is the word for International Harvester’s big McCormick 
No. 22-H plow. It’s great as a one-way .. . can be set to cultivate 
. .. may be used to make seedbeds. And equipped with those big, 
husky 22-inch Ingersoll discs it covers as much as 65 acres a day! 

That’s the kind of performance Ingersoll discs are built for. Built 
to take the daily strain of big-acreage work. Made from Ingersoll’s 
exclusive TEM-CROSS® steel, the super-tough tillage steel that’s 
cross-rolled for long life and maximum resistance to impact and 
wear. Then heat-treated by a special Ingersoll process to assure 
proper hardness, eliminate warping, and add extra toughness and 
resistance to abrasion. 

All leading implement makers equip tillage tools with Ingersoll 
discs, and have them available for replacement use. So when your 
customers need disc replacements, order Ingersoll discs direct from 
the manufacturer of the implements you sell. That’s the way to be 
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Farmall 100 tractor pulling McCormick No. 


1-F151 2-furrow Fast-Hitch dise plow 
equipped with Ingersoll discs. 


sure of Ingersoll quality—for real satisfaction to your customers. ee 


McCormick No. 4-F40 4-furrow Fast-Hitch 


aa dise plow equipped with Ingersoll discs. 
ngersol = Ingersoll 
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Analysis of Forage Harvester Design 
F. Z. Blevins and H. J. Hansen 


Assoc. Member ASAE 


IKE most machines, the forage harvester has evolved 
L slowly. Stationary silo fillers and ensilage cutters were 
the first machines used in the preparation of silage. 
The first ensilage cutters were used about 1876 (1)*; how- 
ever, feed cutters were used earlier than this. The basic 
principles of the first ensilage cutters have changed little up 
to the present-day machines. At the present time there are 
several machines manufactured for field chopping. Some 
of them differ in design; however, none are radically dif- 
ferent in principle since knives are used to cut the forage. 
In this report two basic types of field forage harvesters, 
each distinguished by its cutting unit, were studied. One 
has a flywheel cutting unit with knives mounted parallel to 
the plane of rotation. The other type has a rotary cylindrical 
reel with knives mounted on the periphery of the reel and the 
cutting edge is merely perpendicular to the plane of rotation. 
Objectives of Study 


The amount of useful work and the amount of unneces- 
sary work performed by the forage harvester is rather vague, 
and there is a possibility that some of the unnecessary work 
is detrimental to the quality of forage produced. 

The object of this investigation was to use new methods 
for determining the breakdown of power requirements of a 
field forage harvester under numerous conditions. 

In order to get a better understanding of what happens 
in a forage harvester it was planned to study the path of the 
forage through the machine. The forage is taken into the 
machine and is elevated to the entrance of the cutting unit; 
then it is fed into the machine at a relatively constant speed 
by the feed rolls. After the forage has been sheared away 
from the continuous feed, it is accelerated almost instantly 
to the speed of the knives. Since the 
knives are traveling in a rotary motion, 
centrifugal force on the cut material 
causes it to move radially. The housing 
which encloses the cutting unit restrains 
the radial movement and forces the 
material to move through a semicircle 
to the discharge tube. From _ the 


os 
aos 
Eien” 


‘ 


Cpe | 
¢. 


Paper presented at the winter meeting of 
the American Society of Agricultural Engi- 
neers at Chicago, Ill., December, 1954, on a 
program arranged by the Power and Machin- 
ery Division. Authorized for publication as 
Journal Paper No. 919 of the Purdue Agri- 
cultural Experiment Station, project 638. 


The authors —F. Z. BLEvins and H. J. 
HANSEN—are, respectively, former graduate 
research assistant and former assistant pro- 
fessor of agricultural engineering, Purdue 
University. 


*Numbers in parentheses refer to the ap- 
pended references. 


1956 * JANUARY * AGRICULTURAL ENGINEERING 


Member ASAE 


A research study aimed at determining the power 
requirements of various components of the field- 
type forage harvester revealed definite possibilities 
for correcting power losses, including frictional drag, 
material acceleration and the elevating operation 


discharge-tube entrance, the forage moves to wagon or truck 
by virtue of its kinetic energy and air flow inside the tube. 
Each time the forage undergoes a change in direction or 
speed, a certain amount of power is required to produce this 
change. The power required by a forage harvester may be 
divided into the following categories: 
¢ Power required by the feed mechanism 
¢ Power required to cut the forage 
¢ Power required to accelerate the forage 
¢ Power required to move air 
¢ Power required to overcome friction of forage against 
stationary parts of the machine 
¢ Power required to overcome mechanical friction of 
moving parts in the machine. 
Experimental field tests were set up so that the magni- 
tude of each of the above requirements could be determined. 


Testing Procedures 

The tests were conducted in the field under conditions 
which were considered to be average for harvesting forage. 
Three different commercial machines were used in the tests. 
Two of the three machines were of the flywheel type. The 
principal difference in these two machines was the manner 
in which the knives were mounted. The third machine was 
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Fig. 2 Wiring diagram for gages and instruments 


of the rotary-reel type. (Fig. 1 shows one of the forage 
harvesters under a field-test run. ) 

SR-4 electric resistance strain gages were. used to sense 
the torque input to the main and auxiliary drives of the 
machine (2). Each machine tested was a production model 
and was equipped with an auxiliary engine which supplied 
sufficient power for the capacity of the machine. The tests 
were conducted for the most part in alfalfa of various mois- 
ture contents. One flywheel machine was used in corn with 
a row-crop attachment. 

The alfalfa was mowed and cured to the desired mois- 
ture content and then it was raked into windrows. The 
windrows for tests were approximately 100 ft in length. 
The forage for each test was weighed to determine the rate 
of harvesting. In some of the tests, the material was caught 
in a small two-wheeled trailer and weighed after it was 
chopped. In certain tests it was not convenient to catch the 
material after it was chopped. For these tests, the forage 
was weighed before it was chopped. 

In order to determine the moisture content of the forage 
for each test run, a random sample was collected imme- 
diately after chopping. The samples were placed in moisture- 
proof bags and brought into the laboratory for drying to 
determine their moisture content (wet basis). 

The same samples used for determining moisture were 
used to find the average length of cut. This was accom- 
plished by taking approximately 300 random pieces of 
forage and laying them end to end. Their total length was 
then divided by the number of pieces to determine the 
average length of cut. 

The instrument used to record the data was a two- 
channel recording oscillograph. The oscillograph was inter- 
connected with two matched brush analyzers which were 
used to amplify the strain-gage impulses. 

In order to compensate for temperature change along the 
shaft due to bearing friction, the strain gages were placed 
with their grids one on top of the other and major axes 
90 deg apart. Bending in the shaft was compensated for by 
placing the pairs of gages 180 deg apart on the shaft (3). 
The wiring diagram for the gages is shown in Fig. 2. 

In order to determine the horsepower being delivered 
by a particular shaft, it was essential to know the exact speed 
of the shaft as well as the torque. This was accomplished 
by adding a set of breaker points to the mercury collector (4) 
used to take the strain impulses from the rotating shaft. The 
points were connected in series with a 6-v storage battery 
and a solenoid-actuated interval marker on the oscillograph. 


22 
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For the tests, the instruments were carried on a special 
instrument carrier in the back of a pickup truck. A small 
portable a-c generator was used to supply the power to the 
instruments. The output frequency of the generator was 
governed closely at 60 cycles per second to assure accurate 
chart speed and timing. 

During the test run, wires were passed from the forage 
harvester to the instruments in the truck. The truck was 
driven alongside the machine under tests. The field setup 
and instrumentation as used in corn is shown in Fig. 1. 
Experimental and Analytical Results 

For convenience in referring to each test machine, they 
are designated as follows: 

No. I —Cylindrical reel-type cutting unit (Fig. 3) 

No. Il —Flywheel cutting unit with knives mounted 

straight (Fig. 4) 
No. II—Flywheel cutting unit with knives mounted at 
30 deg to plane of rotation (Fig. 5). 

The cutting action of unit No. I was similar to a reel- 
type lawn mower. The forage entered the cutting unit in a 
wide band. The knives were formed on a helix so that the 
cutting was a scissor action. Tests on this unit were in 


15" Dia 


SHEAR BAR & CUTTER HOUSING 
Fig. 3 A line sketch of cutting unit No. I 
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Fig. 5 A line sketch of cutting unit No. III 
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HORSEPOWER 
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PERIPHERAL SPEED OF ACCELERATING UNIT FT/MIN 


Fig. 6 Horsepower required to accelerate chopped forage 


alfalfa of approximately 74 percent moisture content. After 
the forage had been cut, it was partially carried and partially 
dragged to the discharge tube. The angle of drag for unit 
No. I was approximately 90 deg. The total horsepower in- 
put to the shaft on which the cutting unit was mounted was 
measured for all the field tests. The total power consump- 
tion of the cutting unit was broken into three components 
as follows: (a) power required to cut material and move air, 
(b) power required to overcome friction of material against 
cutter housing, and (c) power required to accelerate cut 
material. 


The components due to friction and acceleration of ma- 
terial must be subtracted from the total recorded power to 
obtain cutting and air horsepower. By combining experi- 
mental data with analytical methods, components (+) and 
(c) can be calculated. 


HORSEPOWER 


PERIPHERAL SPEED OF CYLINDER FT/MIN 


Fig. 7 Friction horsepower loss in unit No. I; machine, Allis-Chal- 
mers; crop, alfalfa, 74 percent moisture; real radius, 7.25 in; 
a= 1.57 radians, and 4¢— 0.6 


For the test conducted on unit No. I, the values for 
horsepower due to kinetic energy input to the material were 
calculated. A series of curves calculated for horsepower due 
to acceleration of material are shown in Fig. 6. This graph 
shows how horsepower varies with peripheral velocity and 
rate of material flow. The graph will apply to any machine 
where V is known. 

A series of curves for friction horsepower versus peri- 
pheral speed are shown in Fig. 7 for unit No. I. These curves 
do not apply to any machine other than unit No. I in alfalfa. 
Values for @ and y are likely to change for different ma- 
chines and other forages. 

Another series of curves for friction horsepower versus 
peripheral speed for units Nos. II and III are shown on Fig. 
8. Values for @ and » were found experimentally and 
grouped as a constant (&) for the calculations which were 
performed. 


The following equations give the frict’-1 horsepower and 
acceleration horsepower, respectively: 

P,=Qpa V2 (0.261x10-°). . . . . [A] 

P..=OV? (0.1306x10"). . . . . PB 


Following are the derivations of these equations and 
definitions of terms: 
Equation [A] for friction horsepower where 
“= Coefficient of friction 
F,,= material force normal to housing, lb 
R= radius of housing in feet 
w= radians per second 
N= rpm of cutter 
WW = total weight of material against housing at any 
instant, lb 
a= angle in radians material is in contact with housing 
Q= rate of flow of material in pounds per minute 
P,= friction horsepower. 


Then P;=HF,R (27)N/33,000 . . . . «= {1} 
F,= (W/g) Re? 
F, = (W/g)R (27N/60)? 
F,=0.00034 WRN? .... . .. {2) 
W in terms of rate Q is 
W=QRa/27 RN=Qa/27 N 
Making the substitution for W in equation [2] 
F,,= 0.00034 (QaRN/27) 
Substituting this expression equation [1] gives 
P,;=a QR?N? w(1.0303x10-§). . . . [3] 


Further simplification can be accomplished by setting 
V=27 RN. 

Then RN=V/27 

or R2N?=/2/(27)2 


Substituting in equation [3] gives 
P,;=QapV?2 (0.261 x 10-9) ee « 2: ee 


Equation [B} for acceleration horsepower 


Let E;,=kinetic energy imparted to material 
v= velocity in feet per second 
#= time in minutes 
P,,= power required to accelerate material (initial 
velocity of material is assumed to be zero.) 
Other terms have the same definition as in equation [ A}. 


E,=Wv2/2 g 
Pye = (Ex/t)/33,000 
w/t=@Q 


E,,/t= Wv?/2gt= Q1?/2¢ 

v=27 RN/60 
Finally P;,.=Q(27 RN/60)2/2g (33,000) 

Pye= QR2N2 (0.5152x10-8) . . . . = [4] 
Making a substitution for R2N? gives 

Pye=QV?2 (0.1306x 10-9). . . . . [BY] 


Equations [A] and [B]} can be used to compute the 
power for any forage-harvester cutting unit as long as the 
values are interpreted correctly. 
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HORSEPOWER 
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PERIPHERAL FLYWHEEL SPEED FT/MIN 


Fig. 8 Friction horsepower loss in units Nos. II and III; machines, 
Gehl and Case; crop, alfalfa; 74 percent moisture, and ~a=k= 
0.732 (experimental ) 


Fig. 9 shows the power requirements versus length of 
cut for unit No. I. The air horsepower required for any fan 
unit is proportional to the cube of the fan speed. Fan action 
on unit No. I accounted for approximately 2 hp at 1-in 
cut and a normal operating speed of 1400 rpm. Air power 
tequirements are negligible for unit No. I at speeds lower 
than 1400 rpm. 


The equation of motion can be expressed as follows: 
F=F,+ér Re a ance Saad Brg Oeics ket 
Where F=force at displacement r (Fig. 12) 
F,= force at r=0;r; is the center of rotation. 


Therefore, F,=0 
k=slope of curve 
r= displacement 

Finally, since F,=0 
F=khr 

Also F= Mrw? 

Substituting 
kr= Mrw? 

Then £= Mw? 

Using the relationship 
F= Ma 
kr= Ma 

Since k= Mw? 
MEI ole 2: 80Se eb. oc Pe. ae Be 


The mass drops out; therefore, the time required for a par- 
ticle to move from cutoff position to the flywheel rim is inde- 
pendent of the mass if gravity, friction, and air resistance are 
neglected. If equation [8} is further simplified, 
wr=a 
a=d?r/dt?= wr 
d2¢/dt2?=dv/dt=dr dv/dt dr=v(dv/dr) 
w2r=v(dv/dr) 
Integrating this 
272 /2= p2/ 
Since v=dr/dt 
w272/2= 14 (dr/dt)?2+C, 
Solving for dz 
dt= Vi/e [dr/ Vr? —2C,/e?} 


Let © equal angular displacement of flywheel while par- 
ticle is moving from cutoff position, 7;, to the outside of the 
flywheel, r,. (Refer to Fig. 12). 

Then 8=fw dt 
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_— TOTAL POWER REQUIREMENT 
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(WET Basis) 


_- CUTTING AND AIR | 
POWER REQUIREMENT 
' | 


HP-HOURS PER TON OF MATERIAL 


° os “Lo iS 20 
THEORETICAL LENGTH OF CUT IN INCHES 


Fig. 9 Power requirements versus length of cut for unit No. I in 
alfalfa, 74 percent moisture, at normal operating speed range 


Tests on Unit No. Il 

Unit No. II was a flywheel-type machine which had 
knives mounted approximately parallel to the plane of rota- 
tion. The average operating speed of this unit was 600 rpm 
(manufacturer's rating). Length of cut was changed by 
adding knives or varying pickup speed. The total horse- 


Substituting for dt gives 


%o 
@= Bdr/VP—(2C/o2) . . . . {10] 
%% 
C, is a constant determined by equation [9] and depends 


on where the particle is cut off with relationship to the cen- 
ter of rotation. Solving for C, from equation [9] gives 


Cy = w? 12/2 — 2/2 
Let 7; be point of cutoff. 


v,=velocity of particle radially at cutoff. This is always 
zero. Therefore 


Ci = w2y7;2/2 
Substituting in equation [10] gives 
To 
6= 3 i. ee | i ee, | | 
tj 


This shows that the speed of rotation has no effect on angular 
displacement required for the particle to move from 1; to 1,. 


ro 


e=In| r+ Vre- 7 | 


%j 
P=—iite, + Vee ee lk Ce {12} 
where 9 is in radians and r is in feet. 


The alternate integral formula may also be used con- 
veniently since values for the hyperbolic cosine can be ob- 
tained directly from mathematical tables. The alternate form 
is as follows: 

O=csh*7,/j—cotrt*1. . . « « [t2a} 
Cosh 9=r,/1; 
r,=7;, cosh 9 


The previous proof shows that the angle of contact (a) 
between the forage and the cutter housing in any forage har- 
vester is independent of cutter speed or specific gravity of 
material being cut. Since the angle is determined by the 
dimensions of the machine, it is constant for a given machine. 
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MACHINE NO 2 

FLYWHEEL CUTTER, 6 KNIVES 
PERIPHERAL SPEED 6820 FPM 
THEORETICAL CUT 050" | 
ACTUAL CUT 0.79" 

ALFALFA, 74% MOISTURE 


| 
FEEO MECHANISM 


HORSEPOWER 


FRICTION OF maT’ 


ELERATING MAT 


CUTTING AND AIR MOVEMENT 


i] 00 200 300 400 500 600 700 800 900 


FEEO RATE, LBS PER MINUTE 


Fig. 10 Division of horsepower requirements for unit No. II 


power required by this unit was recorded in a manner 
similar to that described for unit No. I. 

The component of friction horsepower was eliminated 
from one complete series of tests by removing the fan hous- 
ing and permitting the cut material to flow directly on the 
ground. The fan wings were removed for these tests also to 
reduce air movement and kinetic energy input to the cut 
material. The forage material was weighed prior to chop- 
ping for these tests. Horsepower due to kinetic energy input 
to the material was calculated by using equation [B]} and 
making the assumption that all the cut material was accele- 
rated to the peripherical speed of the outermost knife 
mounting. There is a possibility that some of the forage cut 
near the center of rotation never touched the outside knife 
mounting on its outward travel; however, some of the 
material cut outside the outer knife mounting is probably 
accelerated more than the assumed condition. These factors 
would seem to nullify each other. 

Fig. 10 shows division of horsepower requirement for 
unit No. II at a theoretical cut of 2 in. From this figure 
the friction horsepower is known because it was isolated in 
the tests by merely removing the fan housing on the ma- 
chine. The known values for friction horsepower may be 
taken from Fig. 8 and substituted into equation [ A}. When 
this is done, @ and p» are the only unknown quantities in 
equation [A]. a represents the angle over which the forage 
inside the cutter housing would extend, if it were evenly 
distributed at any instant of operation. yw represents the 
coefficient of friction of material against the housing. a is 
constant for a given machine regardless of speed. (This will 


\ 


\ 


Fig. 12 Free-body diagram of forage-particle movement from cut- 
off position to fan wrapper 
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MACHINE NO. 3 
FLYWHEEL CUTTER, 4 KNIVES 
PERIPHERAL SPEED 9000 FPM 
THEORETICAL CUT: 1.00" * 
ACTUAL CUT : 1.02" 

ALFALFA, 74 % MOISTURE 


FEEO MECHANISM . 


FRICTION OF MATERIAL 


HORSEPOWER 


sean aay tee 


CUTTING AND AIR MOVEMENT 


° 100 200 300 400 500 600 700 800 800 


FEED RATE, LBS PER MINUTE 


Fig. 11 Division of horsepower requirements for unit No. II 


be proven later.) j. is a constant for given material; there- 
fore, a « is a constant (£) which may be calculated. 


Tests on Unit No. Ill 

Unit No. III was a flywheel machine with knives 
mounted at an angle of 30 deg to the plane of rotation. A 
maximum of four knives were used on this machine. The 
length of cut was varied by operating the flywheel at two 
different cutting speeds, 550 and 850 rpm. Variation in 
length of cut could also be obtained by changing the speed 
of the feed attachment or by removing two knives from the 
cutting unit. 

The testing procedure for this unit was similar to unit 
No. II; however, more tests were conducted with this ma- 
chine. A division of power requirements for unit No. III 
at a theoretical cut of 1 in is shown in Fig. 11. 


Analysis of Particle Movement 
Inside a Forage Harvester 


The frictional force and air resistance of the particles 
inside the forage harvester are noi exactly known. There- 
fore, the actual theoretical time for a particle to move from 
cutoff position to the flywheel rim cannot be calculated. 
However, if these factors and gravity are neglected and the 
particle is assumed to be subjected only to centrifugal force, 
then what should be a minimum time can be calculated. 
This will give the worst condition as the material will be in 
contact with the housing for the greatest distance. First, the 
radial force-displacement curve is a straight line since the 
centrifugal force varies only with the radius of the flywheel 
for a constant angular velocity. 


Coefficient of Friction 

The coefficient of friction between alfalfa and steel was 
determined experimentally for different lengths of cut and 
various moisture contents. No significant effect was noted 
by varying the length of cut. Moisture content affected the 
coefficient of friction as shown in Fig. 13. This curve closely 
resembles the characteristic curve showing the effect of soil 
moisture upon the coefficient of friction of soil on steel (5). 

Tests on corn showed that the coefficient of friction for 
a moisture content of 70 percent was approximately 0.400, 
or somewhat lower than alfalfa. This might be expected 
since the pieces of chopped corn are larger, thus having less 
surface contact and a lower affinity for steel. 

The tests were conducted by placing a known normal 
force on the chopped material and determining the required 
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Fig. 13 Coefficient of friction versus moisture content for alfalfa on 
standard polish stainless steel 


moving force. This method gave the coefficient of kinetic 
friction. 


Feed Mechanism 

The windrow pickup was tested in alfalfa of 74 percent 
moisture at various rates of material flow. The total power 
required to operate the components of the windrow pickup 
attachment were measured in total and not broken down. 
The tests were made in conjunction with cutting unit No. II. 
It was found that the power requirement for the pickup 
attachment is not excessive except when overloaded. For 
high rates of material the power required by the unit tends 
to increase as an exponential function. This is caused by the 
wedging action of the material against the sides of the feed 
opening. This wedging action occurs when the feed rolls 
are fully opened and the material is being compressed to a 
rather high density. It was also found that there is very 
little increase in feed mechanism horsepower requirement 
due to interference from additional knives. Additional 
knives on the cutting unit tend to decrease the throat open- 
ing through which the forage must pass in order to be cut. 
The increase in power when going from two knives to six 
knives is approximately 2 hp on unit No. II (Fig. 14). 

The row-crop attachment was tested in corn in conjunc- 
tion with unit No. III. Rates of feeding above 400 lb per 
min. were not possible with the unit tested as the pickup 
would not feed properly at higher rates due to speed combi- 
nations available. The over-all feed mechanism horsepower 
required by this unit appeared to be comparable to, but 
slightly lower than, the windrow pickup at the same rate of 
material movement. No indication as to what happens at 
rates comparable to the capacity of the cutting unit were 
obtained from these tests. 


Summary of Results 

1 Feed mechanisms do not require excessive power ex- 
cept when overloaded and when the material begins to wedge. 
The feed mechanism power requirement varies primarily 
with rate of feeding and is not affected by length of cut. 

2 Assuming a constant rate of material flow, power 
requirements for cutting vary (in the order of importance) 
with the length of cut, moisture content of material, type of 
material, speed of knife travel (within operating ranges of 
tests conducted) and angle of knife blade approach to the 
material. Approximately 40 percent of the total horsepower 
required to operate the machine is consumed in cutting when 
the iength of cut is short. 

3 Power requirements due to acceleration of material 
are proportional to the rate of material flow and velocity 
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Fig. 14 Feed-table horsepower requirements of the windrow pickup. 
Machine is Gehl in alfalfa at 74 percent moisture 


squared. These requirements become excessive as the periph- 
eral speed of the cutting head is increased. 

4 Power requirements due to friction loss on the fan 
housing are proportional to the square of the velocity and are 
also affected by moisture content of the material and the 
rate of material flow. 

5 Power required to move air is proportional to the size 
and number of fan blades and the cube of the fan speed. 

6 Coefficient of friction between alfalfa and steel varies 
with moisture content, ranging from 0.2 at low moisture 
contents to 0.7 at moisture contents above 50 percent. 


Conclusions and Recommendations 


The study showed that the power required to chop 
forage depends primarily upon the type of forage and rate 
of chopping and therefore cannot be altered by the designer 
to any great extent. 

For a more efficient design, the designer must attack 
other power-consuming components over which he has some 
control. The type of cutting unit indirectly affects other 
power requirements of the over-all machine. All three 
machines studied showed an excessive loss of power in 
overcoming frictional drag of forage material in the machine. 
Actually the friction losses are probably harmful to forage 
quality. Accelerating the material to a high velocity, either 
during or after cutting, consumes power proportional to the 
square of the terminal velocity. The ideal design for a 
forage harvesting machine would be to cut the material and 
discharge it instantly from the cutting unit, allowing no 
time for frictional drag or excessive velocity increases. 

The elevating mechanism used by most types of forage 
harvesters is inefficient. The power requirements of a blower 
are proportional to the velocity cubed. Therefore, the power 
requirements for moving air become excessively high on 
some types of machines on which cutter speeds are increased 
in order to change the lengths of cut. 

In view of the power requirements for frictional drag, 
material acceleration, and elevating, it seems logical that the 
cutting and elevating mechanisms could be separated. After 
the material leaves the cutting unit, it could be elevated by 
some efficient elevating unit. Such a design would provide 
greater versatility and the efficiency or capacity of a unit of 
this type would not be affected by cutter speed as is the case 
with present design. Furthermore, it would be possible to 
regulate the length of cut of a forage harvester without 
affecting capacity. In order to do this without increasing the 
power requirements for elevating material, the cutting unit 

(Continued on Page 29) 
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Non-Circular Orifices for Sprinkler Irrigation 
W. A. Hall and P. A. Boving 


Member ASAE 


cular orifices(1)* would indicate the possibility of 

developing a practical means of controlling the disin- 
tegration of the jet. The objectives which might be attained 
include more uniform droplet sizes and a more desirable 
distribution of water from the sprinkler. The circular nozzle 
used in agricultural sprinklers by itself is a fairly efficient 
means of concentrating the water from the jet at or near the 
maximum radius. Since this is not satisfactory for water 
distribution, it has been found necessary to interrupt the jet 
by deflecting surfaces, pins etc., until a fairly satisfactory 
distribution pattern is obtained. All of these devices utilize 
the momentum of the water to effect the breakup of the jet 
into particles by changing the magnitude, the direction, or 
both, of the momentum of various portions of the jet. 


| STUDY of the behavior of jets issuing from non-cir- 


A characteristic of non-circular sharp-edged orifices is 
that the direction of the momentum is changed without 
changing the magnitude. Hence it might be expected that 
their performance as sprinklers would depend more upon 
the shape of the orifice (which determines direction) and 
less upon the pressure (which determines the magnitude). 
It was with these possibilities in 
mind that a study of the behavior 
of jets from triangular orifices was 
begun to determine their suitability 
for sprinkler use. 


Behavior of Jets from 
Non-Symmetrical Orifices 

Figs. 1 and 2 are views of the 
jet produced by an orifice in the 
shape of an isosceles triangle. The 
height-to-base ratio of this orifice 
is 1 to 1. From observations on 
this and other orifices with height- 
to-base ratios of 2 to 1, 3 to 1, 4 to 
1, 5 to 1 and a slit, the following 
observations were made: 


¢ From the vectex of each angle 
a flat surface appears which 
may be described as generated 
by a straight line oriented 
parallel to the plane of the 
orifice, at the same time mak- 
ing equal angles with the 
sides of the angle. The width 
of these surfaces increases until they become the dom- 
inant faces of the jet. (Fig. 1). 


celes triangular orifice. 


e Where these flats meet, thin fins of fluid are formed, 
three in number, each of which lies opposite a corner 
and approximately in the plane of a bisector of the 
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Fig. 1 (Top) Jet from a 1 to 1 (height to base) isos- 


Fig. 2 (Bottom) Disintegra- 

tion of a jet from a triangular orifice. 

where attenuation ceases and breakup occurs is identi- 
fied by the slight change in dispersion angle 


Assoc. Member ASAE 


Triangular-shaped sprinkler orifices have 
been the subject of research study in an 
attempt to improve water distribution of 
sprinklers and to provide uniform droplet size 


angle of the opposite corner. The fins are composed of 
fluid which is expanding because of the differences in 
direction of motion of the individual elements. Thus 
they are broken down rapidly into droplets by attenua- 
tion. The droplets appear to be fairly uniform within 
each fin. Some differences in drop size are observed 
between fins, especially in jets from the elongated ori- 
fices. The slit produces only two fins in the same plane 
at right angles to the slit. 


The fin opposite the most remote corner contains 
the most fluid and has the largest droplets. 
¢ Increase in pressure did not greatly affect the appear- 
ance of the jet nor, in the absence of air movement, the 
distribution of water therefrom. Increased pressure did 
result in much smaller droplet 
sizes in all fins. With nozzles of 
the size used in these tests, pres- 
sures of 40 psi produced dreps too 
fine for use under normal sprin- 
kling conditions. 

The effect of pressure on the 
drop size may be explained quali- 
tatively by the differences in the 
time scale of the pressure force- 
axial inertia system and the surface 
tension force-transverse inertia sys- 
tem. The absolute time required 
in the latter system to accelerate 
the fluid from a flat-shaped ele- 
ment into a sphere of a given size 
is the same regardless of how fast 
the fluid is moving. The rate at- 
tenuation or reduction in thickness 
of the sheet before it breaks finally 
into drops, depends only on the 
magnitude of the velocity for a 
given orifice shape. Since pressure 
controls magnitude of velocity, 
pressure also controls the amount 
of attenuation which can occur while surface-tension forces 
are drawing elements of the fluid into spherical drops. 
Higher pressures give greater attenuation hencesmaller drops. 

The results of these preliminary observations were 
highly encouraging except for the limitations on pressure. 
Changes in the height-to-base ratio were observed to pro- 
duce visible shifts in the distribution of water inward or out- 
ward without greatly affecting the range of the jet and with- 
out producing any noticeable breaks in the continuity of the 
distribution. Accordingly tests were made to compare the 
various distributions obtained with the ideal distribution for 
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RADIUS, PERCENT OF Maximum 


Fig. 3 Comparison of the ideal distribution of water as a function 
of radius with that observed for a triangular orifice of 1 to 1 (height 
to base). Runs were two minutes each 


rotating sprinklers under conditions of 100 percent overlap 
(2). The ideal distribution function in terms of volume of 
rainfall per unit area per unit time (e.g., inches per hour) 
would appear to be a right circular cone with center at the 
sprinkler head. For convenience in testing this may be 
related to the equivalent distribution function expressed as 
volume per unit radius per unit time (e.g., square inches 
per hour). 

Let y be the ideal rate of application of an area basin 
with units of volume per unit area per unit time. Then )(r) 
is a straight line passing through the points (0, y.) and (fr, 
0) where y. is the range of application at the center and r, 
is the maximum radius of the jet. 


es. 4 ei arte $0 


Let f be the ideal rate of application on a radius basis 
with units of volume per unit radius per unit time. This 
rate is numerically equal to the sum of all the water which 
should fall on an annular ring of unit width at radius r. 
Because of the symmetry of the ideal distribution the rate per 
unit of area y at any given radius is a constant, the desired 
function is equal to the product of » by the area per unit 
radius. 


f=2 wf) , ‘ ; : ; ; ; : {2} 
Substituting from equation {1} 
f=3ey.0(i—rfr.). . «© « « «» fFf3) 


The total discharge, Q, is obtained by integration of equa- 
tion [3} over the radius 


O=r7 ye #7" ‘ ; s , rt 2 ; {4} 


In order to be able to compare the form of the distribu- 
tion from orifices of different rates of discharge, maximum 
radius, etc., dimensionless rates of application will be intro- 
duced. Set ’=r/r,, )’=y/y- and f’ =r.f/Q. Equation [3] 
becomes 

ar ties. 2 Og Oe Se lS 

Equation [5]} defines the dimensionless ideal distribu- 

tion f’ as a function of the percent of total radius ’. 


Experimental Results 

Five triangular orifices of approximately equal areas 
were tested with height-to-base ratios of 1 to 1, 2 to 1, 3 to 
1, 4 to 1, and § to 1, respectively. They were cut from 


28 


Pressure 30-32 pei 

Elevation oe 

Orifice i —_ © 
© 


or o2 os os oe or es oe 'o 


° 
RADIUS, PERCENT oF MAXIMUM 


Fig. 4 Comparison of the radial distribution of water from trian- 
gular orifices with different height to base ratios. All tests were 
made with the vertex of the triangle pointing down 


0.015-in sheet brass and were held in a special ring clamp 
mounted on a flange at the end of a 2-in-diam pipe. Both 
pressure and angle of elevations were varied. The effect of 
pressure as noted previously served to increase susceptibility 
to wind drift. 

One defect noted was the practically zero rainfall over 
approximately the first one-fourth of the radius. This rep- 
resents one-sixteenth or about 6 percent of the total area. 
It may be possible that the eventual water-powered driving 
mechanism can supply this deficiency. Accordingly, the re- 
sults are plotted in Figs. 3 and 4 as though the total dis- 
charge from the nozzle were greater by an amount equal to 
the ideal discharge required for the first one-fourth of the 
radius. The correction factor can be obtained by determin- 
ing the fraction of the total discharge which falls on the 
outer three-fourths of the radius. By integration of equa- 
tion {5}, the value of this correction factor is 7%. Each 
experimental distribution rate was therefore multiplied by 772. 

Fig. 3 gives an indication of the variability of the dis- 
tribution between runs. Each observation was made in a 
period of two minutes. Most of the differences can be 
ascribed to variations in magnitude and direction of the air 
movement which would tend to average out over a larger 
period of time. The 1 to 1 orifice is represented in Fig. 4 by 
the average of the runs shown of Fig. 3. Fig. 4 shows that 
considerable variation in distribution can be produced by 
changing the height-to-base ratio of the triangle. As this 
ratio is increased, the first effect seems to be to place a 
greater quantity of water at larger radii. After 3 to 1 is 
reached, the amount of water caught earlier increases. This 
is probably due to the creation of finer droplets as the width 
of the orifice becomes the controlling dimension for dynamic 
similarity. The reverse trend does not continue. The slit 
orifice was observed to place nearly all the water near the 
maximum radius. 

Maximum range varied with pressure, elevation and 
shape, being just over 60 ft for the 1 to 1 orifice, 46 deg 
elevation and 30 psi pressure. Higher pressures did not in- 
crease range appreciably but resulted in a much greater 
susceptibility to wind. Lower elevations and pressures both 
reduced the effective radius. Orifice dimensions would also 
affect the range and size of particles produced. The orifice 
dimensions used could not be considered satisfactory under 
breezy conditions because of the size of droplets produced. 
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must be separate and apart from the elevating mechanism. 
Droplets from the 1 to 1 orifice appeared to be fairly uni- 
form in size. 


Summary and Conclusions 

Non-circular, sharp-edged orifices would appear to offer 
sufficient promise for sprinkling to warrant further investi- 
gation. Additional problems exist and considerable research 
will be necessary before practical sprinklers utilizing non- 
circular orifices can be produced. The principal disadvan- 
tage to appear in preliminary tests is susceptibility to wind 
drift. This disadvantage is accentuated by increasing pres- 
sure. This same disadvantage exists in commercial sprinklers 
to a lesser degree. The much greater uniformity of drop 
sizes and the ability to control distribution by the orifice 
shape, on the other hand, give considerable potential value. 
Not to be forgotten is the possibility of controlling drop size 
both as to uniformity and average dimension since the dif- 
ferential effects of pressure and shape are readily distin- 
guishable. Uniform moderate drop sizes will help eliminate 
splash, puddling and other mechanical actions which break 
down soil structure and lower infiltration rates. The experi- 


mental distributions from the orifices also show that the 
ideal distribution can be approximated. 
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Helicopter Spraying 


y hes helicopter is proving its worth as an agricultural 
spray machine for the small-acreage tobacco farmer as 
well as the 1,000-acre planter. 

Jack Reynolds of Candor, N.C., who has sprayed crops 
from Maine to Florida in all types of aircraft, hit an all-time 
high for tobacco by spraying 425 acres in one day with a Bell 
helicopter. This was 20 acres more than his previous record 
for tobacco with fixed-wing aircraft, and was accomplished 
in areas of small plots averaging 41 acres per customer. 

The helicopter has a 75-gal spray capacity and is well 
adapted for spraying in areas where tobacco is planted in 
small tree-lined plots. Airplane spraying is extremely 
hazardous under these conditions, and because of the trees 
the chemical spray would be dispensed by airplane at tree- 
top height and left to fall as best it can on the crops below. 

Because the helicopter can fly in any direction from 1 to 
90 mph, or stand still when necessary, the spray can be 
applied one foot above the crop and the strong rotor blade 
downwash is said to force the chemicals through the leaves 
to the ground where it boils upward to cover the hard-to- 
reach underside of the plants. 

The maneuverability of the helicopter enables the pilot 
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to apply chemicals evenly, even on tight, tree-lined tobacco 
fields. Constant control of the chemicals makes it possible 
to use high concentrations of the poisons with no danger of 
injury or damage to adjacent lands. 

Mr. Reynolds keeps his helicopter spraying ten months 
out of the year. Following a brief respite from November 
through December, he begins a heavy agricultural spraying 
schedule January 15, when it is time to spray insecticides and 
fungicides on cabbages and potatoes. The months of Feb- 
ruary through May are devoted to potato crops along the 
eastern seaboard, alternating with insecticides, fungicides 
and fertilizer. 

Peaches are ready for insect control in June, with tobacco 
beginning the end of the month and continuing through 
August. Cotton winds up the season with two months work 
of insecticide and defoliation spray work. 

Cotton defoliation enables the farmer to partially control 
his picking time, and take advantage of mechanical pickers. 
Two to three days after spraying the foliage drops off the 
plants, leaving the cotton exposed on the now-bare bush. On 
one operation last year in the Carolinas, Reynolds defoliated 
465 acres in one afternoon. 
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Tile Flow Characteristics 


Truman Goins 
Assoc. Member ASAE 


developed through the use of extensive open ditch and 

tile drainage systems. To develop better design criteria 
for the soils and crops of the area a drainage project was 
initiated and installed during 1948 and 1949 through the 
cooperation of the Soil and Water Conservation Branch, 
U.S. Department of Agriculture, the Ohio Department of 
Mental Hygiene and Correction, and the Ohio Agricultural 
Experiment Station. The objectives are implied by the proj- 
ect title, ‘Interrelationships of Crop Rotations, Organic 
Matter Input, Soil Structural Conditions and the Internal 
Drainage Characteristics of Soils.” 


YARMING in the old lake bed area of Ohio has been 


The installation is located just within the limits of a 
previous lake bed at Tiffin, Ohio. The soil is classified as 
Nappanee silt loam and the top soil extends to a depth of 8 
to 12 in(Fig. 1). The B horizon has an increase in fine clay 
from 3 to 10 percent by volume. Stratified material appears 
in the C horizon below 50 in, mostly as sand lens with suf- 
ficient silt and clay to prevent increased permeability. 

All tile depths in the study are within the B horizon 
where the aeration porosity, defined by the 60-cm-tension 
porosity, is approximately constant at 4 percent by volume. 
This porosity decreases to 3 percent in the C horizon, 
below 50 in. 


Procedure 

The field layout is arranged in a split-plot system with 
the crop occupying the whole plot and the tile depths and 
spacings lying within the plot, normally referred to as fields. 
The field is repeated so that each crop appears each year. In 
this sense, there are no true replications as each field repre- 
sents a different crop or part of a different rotation. A rota- 
tion of corn, small grain (oats), and two years of meadow 
occupies four fields representing high organic levels plus 
additions of manure; a rotation of corn and small grain 
(oats) completes the system giving a soil depleting practice. 
Each field comprises approximately 9 acres and is operated 
as a farming unit. The system is repeated in an untiled area 
using approximately one-fourth acre as a comparative field. 

The tillage practices are common for 
all experimental tile within a field as well 
as the seeding and fertilizer rates. Be- 
tween fields where moisture differences 
exist a variable date of preparation and | 


AND: | 


planting may occur, particularly with the 
. ” oo 
untiled area. w?0)- 
I 
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NAPPANEE SILT LOAM 
PERCENT BY VOLUME 
° 20 40° 


Fig. 1 Predominant textural and 
water-holding characteristics of soil 


Many controllable factors within a given tile 
field layout, such as tile depth and spacing 
and crop cover, are important in tile-flow 
performance. This paper reports a study of 
these factors and their effect upon tile flow 


Fertilizer rates are high, and identical, except the four- 
year rotation is given 10 tons per acre of manure and 600 Ib 
per acre of 0-20-20 fertilizer (surface application on 
meadow) over that applied to the two-year rotation. 

Four combinations of tile depths and spacings are used 
in each field, namely, 2 and 3-ft depths and 30 and 60-ft 
spacings. 


Average depth Spacing : Code 
3 ft 30 ft DN* 
2 ft 30 ft SN 
3 ft 60 ft DW 
2 ft 60 ft SW 


*First letter indicates tile depth; second letter tile spacing. D is 
deep, S is shallow, N is narrow, and W is wide. 


Each experimental line is separated by one buffer line where 
only a spacing variable is involved, and by two or more lines 
where two depths are adjacent. Tile effluent is measured by 
having a 1-ft elevation drop over a 30-deg notch with an 
FW-1 stage recorder. The resulting graphs of head are con- 
verted to flow by the relationship, O=.67H?-**. 


Discussion 


The recordings of tile flow have been made on 7-day 
charts which cannot be read closer than 15 min. In addition, 
under very high intensity rainfall the tile mains flood for 
short periods (a few hours maximum) which invalidates the 
data. It is felt that estimates of flow, for these short periods, 
can be made from comparable data to be used with flow 
accumulations only. 


The tile flow during fall is erratic and of short duration 
until the soil moisture has been replen- 
ished to a saturated condition continuously 
throughout the soil mass. The response of 
flow to rainfall is delayed when the 
ground is frozen, and when soil moisture 


60 60 100 


: 2 is below the free water level. Most other 
2 © conditions give immediate response to 
7 ee 43 rainfall as indicated in Figs. 2 and 3. 
2 4 Time intervals have been difficult to eval- 
2 | 2} uate because of the scale of measurements 
3 | $ 14 and the immediate response obtained. 

ie t ; Fig. 2 shows a sustained flow resulting 


from a variable, low-intensity rainfall 
(0.08 in per hr approximately for the ini- 
tial period) causing increased tile flow, 
and is characteristic of the flow during the 
wet season, January through April. The 
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sion of rate of change of tile flow by 
depth and spacing: 

The increasing rates of flow (Figs. 
i and 5) have a linear relationship to 


Fig. 4 Effect of tile depth and spac- 


ing and rate of increase of tile flow 
referenced to the time flow started 


Fig. 5 Effect of tile depth and 

spacing on rate of increase of 

tile flow referenced to the time 
rainfall started 


ae: 


time Q=at+c. Tile designs SW, DN and DW (Fig. 4) 
have an exponential form Q+f(et) and is assumed to be 
the result of low-intensity rainfall. The time axis of Fig. 4 
is plotted with starting flow being the zero point in order 
to show the relative rate of increase between tile depth and 
spacing. Fig. 5 is referenced to the start of the rain. In 
each case the advantage of shallow depths is evident by the 
faster rate of increase of tile flow; yet the flow decreases 
faster and consequently drains less total water from the soil 


peak flow. The slope of each curve is approximately con- 
stant only for sections of the curve and is believed to be a 
function of the permeability of the soil horizon of the major 
water source (2, 3)*. 

The maximum flow rates in inches per 24 hr are usually 


in the following order: High SN, DN, SW and DW low, 


*Numbers in parentheses refer to the appended references. 


TABLE 2. ANNUAL TILE FLOW 


(Fig. 6 and Tables 1 and 2). 


The relative importance of tile spacing to degree of 
drainage is also evident (Figs. 5, 7 and 9), 
served by the particular tile is reflected in the unit of flow. 


i-Year Rotation* 


where the area Rotation average, 


Corn 


Variable-intensity rainfalls have not been evaluated nor has —_6.06 


the limit of the above relationships been established as 


affected by rainfall, crop, or soil condition. 


DN 
9.62 


The descending curves (Figs. 6 and 7) have a power 


relationship of O=f(t k) where time is in 


TABLE 1. ANNUAL TILE FLOW 


Inches Per Acre, 4-year rotation 


Tile flow average by crop 


hours from the 50-51 
11.66 
2-Year Rotation* 
Rotation average, 


(Inches per acre) 


6.34 


Tile flow average by crop 


Small grain 


6.61 
Tile flow average by depth and spacing} 

SN DW SW 
5.61 6.44 3.67 
Tile flow average by years} 

51-52 52-53 53-54 
9.74 TB ons 

7.88 


Tile flow average by crop 


Corn Small grain Meadow Meadow vom a 
6.06 6.61 1.74 4.20 03 ve 
Tile flow average by depth and spacing Tile flow average by depth and spacing} 
DN SN DW sw DN SN DW sw 
732 4.98 5.68 3.43 10.81 8.36 Tat 1.76 
Tile flow average by years; Tile flow average by years; 

50-51 51-52 52-53 53-54 50-51 51-52 52-53 53-54 
10.57 8.56 1.03 1.45 13.81 2.80 2.20 2.70 


Rotation average flow, 5.40 


All first order interactions were statistically non-significant. 


+Significant at 0.01 level 


All other first order interactions were statistically non-significant. 


* Significant at 
+Significant at 
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0.05 level 
0.01 level 
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Fig.6 Effect of tile depth and 

spacing on rate of decrease of 

tile flow referenced to maximum 
flow 
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Fig.7 Effect of tile depth and 

spacing on rate of decrease of tile 
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Fig. 8 Average flow-rate-frequency dis- 
tribution by tile depth and the spacing 
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Fig. 9 Excessive flow-rate-frequency distribution by tile depth and 
spacing 


with the spacing variable contributing the major difference. 
The increase in depths from 2 to 3 ft increases the flow 
period by approximately 35 percent. 


Frequency Distribution ; 

The frequency of various tile-flow rates in inches per 24 
hrs is presented in Figs. 8 and 9, both as a 24-hr period and 
a 1-hr period as the shortest period of evaluation, and shows 
the number of days the tile flowed at a rate in inches per 
24 hr per unit area equal to or greater than the specified 
value (4). 

Rainfall and crops determine the total flow period with 
a possible interaction between tile design and rainfall 
distribution. 

The interaction between tile design and rainfall is evi- 
denced by the change in relationship of SN and DW from 
low to high flows. An interaction of crop or rotation with 
rainfall is not evident at this time. From this and other 
data any drainage coefficient can be evaluated for efficiency 
of design. For example, using a ¥%-in drainage coefficient, 
which is common for tile mains, the capacity has been ex- 
ceeded approximately 3 percent of the time for the SW de- 
sign and 6 percent for the DN design regardless of length- 
of-flow period. The flow period has varied from 33 days 
(average design minimum, 1952-53) for shallow tile to 
200 days (average design maximum, 1950-51) for deep tile 
over the four years of record. These flow periods are af- 
fected by crops with small grains having the longest flow 
period and meadows the shortest (1). 
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The days when flow exceeds design capacity are not in se- 
quence but represent the high moisture period of each storm. 

Fig. 9 includes all flow in excess of ¥ in per 24 hr per 
acre compiled for 1-hr intervals, for the conditions cited. In 
all cases for the year 1951-52 the rate of flow, as the zero 
time limit is approached, is equal to or slightly in excess of 
the tile lateral carrying capacity in cubic feet per second as 
normally calculated. 

This causes the spacing to be the controlling factor in 
efficiency of water removal at high flows. Yet total water 
removed during the wet season is influenced by both depth 
and spacing. 


Flow Accumulated 

Annual tile flow in inches per acre is averaged by the 
various treatments in Tables 1 and 2 and subjected to an 
analysis of variance. The limitation of replications, men- 
tioned previously, makes it difficult to see the true signif- 
icance of crop rotation. Most of the difference in tile flow 
contributed to the various crops (not significant) and rota- 
tions (significant at 0.5 percent confidence level) is a func- 
tion of the evapotranspiration demand of the particular crop 
or cropping sequence; the designated crop is that preceding 
the flow period. For example, (Table 1) compare the av- 
erage tile flow of meadow with grain crops; this difference 
reflects water demand and difference in rooting system of 
the particular crop. A comparison of rotations by similar 
crop (Table 2) reflects the percentage of time the cropping 
sequence is causing water demands on the soil and not neces- 
sarily a difference in soil permeability. Any difference in 
permeability caused by organic matter input is not evident 
because other factors are more significant. 

The difference in water removed by the various tile 
depths and spacing was highly significant, with the DN tile 
removing twice that removed by the SW tile. The SN and 
DW tile are similar, intermediate quantities, but are influ- 
enced by years (highly significant interaction) rather than 
by crops or rotations as expected. The variation in distri- 
bution of rainfall and accompanying intensity, from year to 
year, produce varying relationships of annual tile flow as 
indicated by the frequency distribution curve (Fig. 8). 

The difference in tile flow by years understandably is 
highly significant, but is of interest because 1950-51 had 
40 in of rainfall, 5 in more than normal; 1951-52 was about 

(Continued on page 35) 
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Cooling and Freezing Pan-Ready Turkeys 


W. E. Matson, M. C. Ahrens, J. V. Spencer and W. J. Stadelman 


Assoc. Member ASAE Assoc. Member ASAE 


HE rapid change to marketing turkeys as pan-ready 

instead of as dressed birds has brought about many 

changes. These include increasing scalding tempera- 
tures and an increase in the number of turkeys being sold 
as frozen birds. 

The appearance of turkeys is important from the stand- 
point of consumer acceptability. The effect of freezing (2) * 
and of scald temperatures (6) as related to appearance of 
turkeys before freezing had been reported. Baker (1) re- 
ported on effects of scalding, cooling and freezing on 
appearance of chickens. 

Lowe (4) comprehensively reviewed previous work re- 
lating to palatability of poultry. A later report by Koonz, 
Darrow and Essary (3) suggests that the processors pack- 
aging and freezing directly without cooling may have a prob- 
lem with tenderness of cooked meat. The practice of cool- 
ing dressed and pan-ready chicken meat in ice water results 
in a moisture uptake by the meat with a resultant greater 
weight (5, 8). 

This study was conducted to determine cooling and 
freezing characteristics as well as the effect of several cooling 
treatments on appearance, weight changes, and tenderness of 
turkeys frozen at three temperatures. The study was a coop- 
erative project between the Washington Farm Electrification 
Committee and the departments of poultry science and 
agricultural engineering, State College of Washington, with 
technical advice and assistance from the Agricultural Re- 
search Service, U.S. Department of Agriculture. 


Experimental Procedure 

Turkey fryers, young hens, young toms and mature hens 
were processed by subscalding at 140 F, immediately evisce- 
rating, weighing and inserting thermocouples in the breast. 

To determine the proper location for the thermocouple, 
several preliminary trials were conducted. The object was 
to place the thermocouple in that part of the bird that cools 
the slowest. In these preliminary tests it was found that the 
deep breast muscle next to the sternum, the muscle in the 
center portion of the chest and the deep thigh muscle all re- 
quired about the same amount of time to cool and freeze to 
a given temperature. It was decided therefore, that the 
thermocouple should be placed against the sternum next to 
the attachment of the fourth rib, because of the ease of 
locating this position accurately on each bird. 

All temperature recordings were accomplished by using 
two Brown electronic-strip chart-recording potentiometers. 

After the thermocouples were in place, the birds were all 
scored for general appearance. Samples ranged from the 
best possible appearance down to one which scored unsal- 
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Bird appearance, tenderness of meat and moisture 
uptake are influenced, to a significant degree, by 
cooling methods and freezing storage tempera- 
tures. Five cooling methods and three freezing 
temperatures were studied and analyzed to 
determine the effects on eviscerated turkeys 


able. The birds were then divided at random into four cool- 
ing treatments with three birds to each treatment. The cool- 
ing methods included (a) ice water, (b) drained snow ice, 
(c) air at 34 F with birds enclosed in a wet canvas shroud, 
and (d) air at 34F with birds enclosed in a polyethylene 
bag. The fifth treatment consisted of no cooling. Instead, 
warm eviscerated birds were taken directly from the evisce- 
rating line to the freezer. Prior to freezing, each bird was 


‘packaged in a polyethylene bag, whether previously cooled 


or not. The cooling period was from 16 to 20 hr duration. 
The uncooled birds for the fifth treatment were dressed, 
eviscerated and scored to coincide with the end of the cool- 
ing period for treatments 1, 2, 3, and 4 so that all turkeys 
were moved to the freezers simultaneously. 

The freezing temperatures used were 0 F, —20F and 
—40 F. Within each of these freezing compartments, a fan 
was used to keep the air movement around the turkeys at 
approximately 500 fpm, to accelerate the rate of freezing 
(7). As soon as the slowest freezing turkey carcass reached 
an internal temperature of +5 F in the deep breast muscle, 
all turkeys were removed from the freezers, unpackaged and 
scored on the basis of general appearance. 

Each turkey was weighed after evisceration, after cool- 
ing and after freezing treatments. After the final weighing 
the frozen birds were sawed in half and one turkey half 
was placed in OF storage for a period of about 10 weeks 
prior to studying for weight changes on thawing and cook- 
ing. Tenderness observations on cooked meat were also 
made at this time. These weight changes were obtained by 
weighing the frozen half and then placing it in a polyethy- 
lene bag and allowing it to thaw at room temperature, 68 F 
for 20 hr before weighing again. After the thawed weight 
was obtained, the leg and breast were removed from the 
half carcass and weighed individually prior to being wrapped 
in aluminum foil for roasting in an oven at 300 F. Roasting 
times were adjusted for the class of turkeys being cooked. 
Immediately after they were cooked and drained, the parts 
were weighed again. Tenderness of a section of the breast 
muscle and of two muscles of the thigh was determined 
using a sheer force tenderometer. The size of the muscle 
used was standardized by using two scalpels placed 1 cm 
apart in a rigid frame and cutting a section 1 cm square for 
the length of the muscle parallel to the fibers. 

The study was replicated three times with fryers, twice 
with young hens, four times with young toms and three 
times with mature hens. 

In addition to the turkey cooling and freezing studies, 
several comparative packaging tests were conducted. For 
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Fig.1 Freezing rates of eviscerated turkey hens in various types 
of packages 

each test three hot eviscerated birds were used. A thermo- 
couple was placed in the breast of each bird. One bird was 
placed in an unevacuated polyethylene bag. One was placed in 
a form-fitting film bag and the bag was evacuated and heat- 
shrunk to the bird. The third bird was left unpackaged. All 
three birds were then placed in the —40 F freezer and their 
temperatures recorded until the carcass temperature reached 
0 F. Fig. 1 shows the comparative results of these tests. 


Results and Discussions 


A comparison of the different cooling rates produced by 
four cooling methods is shown in Fig. 2. The curves repre- 
sent cooling rates for turkeys of nearly equal weight. Results 
indicate that*the birds cooled in agitated ice water cooled 
twice as fast as the second fastest—those in drained ice. 
Birds in the air blast with the wet canvas shroud were next 
to the slowest. Those in the polyethylene bags with air 
blasts were the slowest. In all instances, the turkeys cooled 
in ice water had a higher appearance score than turkeys 
cooled by other methods. The turkeys cooled in drained 
snow ice and those in air with a shroud cover had some dis- 
coloration due to dehydration. There was discoloration, but 
to a lesser degree with those birds air cooled in polyethylene 
bags. Where the bag was in contact with the skin, a white 
color resulted. This gave the turkeys a blotched appearance. 
The appearance scores determined after cooling and freezing, 
respectively, were subjected to analysis of covariance. In 
each case, the score of the freshly eviscerated birds was used 
as the independent variable. Cooling scores were signif- 
icantly lower, but subsequent freezing masked out many of 
the differences. 

Weight changes during cooling varied from a loss in 
weight of over 1 percent for the air-cooled, canvas-covered 
turkeys to a gain of over 5 percent for the ice-water-cooled 
turkey fryers. The change was significant for all classes of 
turkeys with the same level of significance being carried 
through to frozen weights. In Fig. 3 is shown the compar- 
ative freezing rates of representative birds frozen in air 
blasts of 0 F, —20 F and —40 F. The comparison between 
birds frozen hot and birds cooled in ice water first is also 
shown. Although there is some difference in the weights of 
the birds, it may be noticed that had the hot birds been of 
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Fig. 2 Cooling rates of the four cooling methods used in the study 
on eviscerated turkeys 


equal weight a greater difference in freezing times would 
have resulted. From this, we can conclude assuredly that, 
when comparing freezing times using a —20F blast, the 
freezing time will be one-half that using a 0 F blast, and 
only one-third of the time will be required using a —40 F 
blast. 

In studying the general appearance scores, it was noted 
that the freezing rate affected the appearance of the birds 
with relatively little fat covering, especially fryers and young 
toms. The lower the freezer temperatures, the higher the 
appearance score of fryers and young toms not previously 
precooled. There were no statistically significant differences 
in scoring due to freezing temperatures of either young or 
mature hens. Slightly greater differences due to freezing 
rates were found in turkey fryers. These observations agree 
with previous reports (1, 2). 

The hot eviscerated birds required a greater amount of 
time to reach +5 F than the birds cooled to approximately 
40 F prior to freezing. Referring to Fig. 3, it is evident that 
this is true; however, it required only 10 percent longer for 
the hot bird to reach +5 F in the 0 F box than it did the 
precooled bird. In the —20F box, the difference would 
be about 25 percent. In the —40F box, it was approxi- 
mately 33 percent. 

After the frozen birds were thawed, it was readily ob- 
servable that there was a large moisture losst. The loss in 
weight during frying was affected significantly by cooling 
treatment. Losses for other than ice-water-cooled birds aver- 
aged about 2 percent for turkey fryers, 1.5 percent for young 
toms, and 0.5 percent for young hens and mature hens. The 
ice-water-cooled birds lost 2 to 4 percent during thawing, 
with highest losses found in fryers and young toms. Appar- 
ently the amount of fat on the carcass affected the moisture 
loss during thawing. There was a tendency for the birds 
frozen at OF to lose slightly more weight during thawing 
than those birds frozen at a lower temperature. The effects 
of cooling treatment and freezing temperatures on weight 
loss during thawing of young tom turkeys are evident from 
the data obtained. 

The weight loss during cooking was not influenced 
necessarily by cooling treatment. In all classes of turkeys the 
weight lost during cooking of ice-water-cooled birds was 
greater than the loss of turkeys in other cooling treatments. 
The difference, however, reached significance only for 


+Complete statistical data available from the agricultural engi- 
neering department, State College of Washington, Pullman. 
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Fig. 3 Freezing rates at three temperatures after various 
cooling methods 


young toms and mature hens. Tenderness of the cooked 
meat was influenced by the cooling treatment—however, not 
always significantly. In general the uncooled birds were less 
tender than the cooled birds. It is quite possible that the 
difference between treatments was reduced by the thawing 
period. Unresolved rigor in carcasses not subjected to cooling 
may have been resolved. The differences were not all signif- 
icant. They were in agreement with results of Koonz ef a/ 
(3). If the turkeys had been roasted without a thawing 
period, the magnitude of differences possibly would have 
reached similar proportions to those reported by Koonz e? al. 

In Fig. 1 are shown some of the results of the packaging 
tests with eviscerated turkey hens frozen in air at a tempera- 
ture of —40 F. The importance of evacuating the package 
so that it will fit around the bird with a minimum of air 
space can be noted. There was also a difference of over one 
hour freezing time between the evacuated package and the 
unevacuated package at a zero air velocity. When the veloc- 
ity of the air around the unevacuated package was increased 
to approximately 500 fpm, it still required more than one- 
half hour longer to freeze than the unevacuated package at 
zero air velocity. 


Conclusions 

Four different methods of cooling birds were used. Of 
the four, the ice-water-cooled birds cooled twice as fast as 
any other and had the highest appearance score. The 5 per- 
cent weight gain of these birds during cooling was also more 
than for the other methods. The loss during thawing was 
also greater, being from 2 to 4 percent. The loss during 
cooking, however, was only slightly more than the other 
methods, reaching significance only for young toms and 
mature hens. 

The birds were frozen in air blasts of 0 F, —20 F and 
—40 F. Using a —20 F air blast the freezing time was one- 
half that using a 0 F blast and only one-third the time was 
required using a —40F blast. Freezing rate affected the 
appearance of the birds with relatively little fat covering, 
especially fryers and young toms. In these two classes the 
birds frozen without precooling had better appearance scores 
as the freezing rate increased. Differences in appearance 
scores due to freezing rates of young and mature hens were 
not significant. 

Hot birds placed directly in the 0 F freezer required 
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10 percent longer to reach +5 F than the precooled birds, 
while in the —20F freezer the hot birds took 25 percent 
longer, and in the —40 F freezer they took 33 percent longer. 

In general the uncooled birds were less tender than the 
precooled birds, although not always significantly. Had the 
birds been roasted without a thawing period, the magnitude 
of differences possibly would have been greater. 

Packaging tests results stressed the importance of the 
evacuated form fitting container for a faster freezing rate 
for a given freezing temperature. 
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Tile Flow Characteristics 
(Continued from page 32) 
normal with 34 in. The latter two years were extremely dry 
with 28 and 25 in, respectively. 


Summary 

Tile flow response to rainfall is immediate for all prac- 
tical purposes after the soil moisture is replenished follow- 
ing the growing season. The increasing flow varies directly 
with time except for low or variable-intensity rainfall. 

Tile flow decreases after a storm inversely as some 
power of time. The exact relationship is influenced by the 
permeability of the soil horizon being drained. 

Maximum rates of flow per unit area are dependent on 
tile spacing so long as the carrying capacity of the tile is not 
exceeded. Under the conditions studied the efficiency of 
design and drainage coefficients are evaluated. 

Annual tile flow increases as tile depth increases and as 
spacing decreases. The relationship of tile flow by depths 
and spacing is altered by rainfall distribution and intensities. 

Drainage requirements differ by rotations and is a func- 
tion of the demands of the particular cropping sequence. 
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management has been proposed as a means of cir- 

cumventing many objectionable features of the 
customary routine which necessitates driving the cows to and 
from the barn twice daily for milking. The plan also in- 
cludes ways of increasing the efficiency of pasture use 
through rotation. The proposal is suggested for tropical 
areas, especially in sections with long periods of high rain- 
fall or having soils with special problems, and in other 
sections during crop-growing periods. 

Many technologists and practical farmers concerned 
with pastures have received increased nutritional values from 
their pastures when grazed in a well-managed rotational 
system. State and federal emphasis on pasture improvement 
has resulted in widespread investigations of the potential 
time and grazing capacity of different grasses and legumes. 
Formal investigations have proven that certain grassland 
management practices will make available green feed con- 
tinuously in southern Florida and, at times, permit the 
harvesting of high-quality forage for making silage or hay. 
The prescribed pasture management practices involve many 
important details, out of which efficient, controlled pro- 
grams of grazing are highly important in the final economic 
evaluations. 

Pasture management practices in England and in the 
northern European countries have been cited as classic ex- 
amples of forage productivity as measured by the yield of 
milk or meat products. Frequent references are made to the 
system of pasture grazing in Holland, where the dairy cows 
are tethered singly as shown in Fig. 1. The stake, holding a 
chain attached to a cow’s head, is moved ahead each day to 
allow the cow access to new grass. The Dutch recently have 
modernized their pasture-management program for dairy 
cows by transporting a small milking machine to adjacent 
cows and then move to the next two cows as illustrated in 
the drawing. 

A graphic cow-traffic survey is shown in Fig. 2. For this 
drawing it was assumed that 100 cows would graze an 80- 
acre pasture in a rotation system covering 26 days. In actual 
practice the cows going to and from the barn would be 


: PORTABLE milking parlor and a plan of dairy-herd 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Urbana, Ill., June, 1955, as a contri- 
bution to Farm Work Efficiency Committee. 
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BEARDSLEY — are, respectively, agricultural engineer, associate ani- 
mal husbandman, and assistant animal husbandman, Everglades 
Experiment Station, University of Florida. 


Fig. 1 


Pattern of pasture grazing by cows confined by a tether 
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Portable Milking Parlor Goes to Cows 


J. W. Randolph, R. W. Kidder and D. W. Beardsley 


Investigation of a portable milking 

parlor and a dairy-herd management 

plan reveals many factors favorable 
for acceptance in certain areas 


forced to walk in restricted lanes. The broad (black) area 
leading out of the field indicates the magnitude of cow 
traffic at that point. 

Very few grasses can withstand concentrated trampling 
by cloven hoof animals. Everyone has observed large areas 
of barren soil about gateways, water troughs, and shaded 
areas. Heavy rains in hill country produce gullies in barren 
cow walks. Many soils without vegetative cover and in a 
water-logged condition have limited load-supporting values. 
Often cattle sink into the mud and can move about only 
with great difficulty. The effect of this situation on dairy 
cows is easily visualized. 

Pastures in the Florida Everglades produce excellent 
yields of forage, but the lands have not attracted dairy 
farmers largely because barren muck soils will not support 
a continuous flow of cow traffic. The hard surfacing of an 
interfarm system of roadways is an expensive undertaking 
on muck soils. It has been found that spreading marl rock 
18 to 24in deep was not satisfactory for excessive cattle 
trampling. Acceptable holding pens about a dairy barn are 
a major engineering undertaking to obtain suitable support 
for a concrete slab. 

The recent general acceptance of large vehicles to trans- 
port celery and sweet corn harvesting and packing equip- 
ment in the Everglades, has suggested the idea of taking the 
milking parlor to the cows. This paper is a report on plans 
developed at the Everglades Experiment Station. 

The floor plan shown in Fig. 3, is the typical layout of 
a recommended lane-type, two-line, six-cow milking parlor 
within a floor area of 12x 38 ft. The elevation drawing 
shows the milking parlor mounted upon a multiple use of 
wheels equipped with airplane tires. It is believed that such 
a unit will have ample support on grassland, because the 
Duda celery harvester-packer unit with a much greater total 
operating load has ample support on cultivated muckland. 

The portable milking parlor as shown contemplates the 
use of standard equipment, such as a pipe-line milking unit, 
feed mangers, etc. As an independent unit, it would need a 


25 22 23 2425 26 
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Fig. 2 Graphic representation of dairy-cow traffic concentration. 
Basis: 100 cows entering and leaving an 80-acre pasture during 26 
days, following a twin-rctation system of pasture grazing 
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Fig. 3 (Left) A conventional portable-milking-parlor plan superimposed on a type of vehicle used in harvesting celery in the Florida 
Everglades ¢ Fig. 4 (Right) Sectional view of a portable milking parlor 


motor generator and a pump for obtaining water from 
shallow wells. Water, as in case of the celery harvester, may 
be transported from an approved source for washing the 
milking equipment. 

The portable milking unit when used in conjunction 
with a rotational system of pasture grazing would have waste- 
water discharge pipes that extend back to previously grazed 
areas. Such a water disposal would be good for the grasses. 

A bulk milk-cooling and holding tank is shown located 
in the equipment room. Recent studies have indicated that 
it might be desirable to have the milk cooler mounted in a 
service truck that could make delivery to the market or to a 
highway milk transport truck. The needed trucks for haul- 
ing milk, feed and laborers might be equipped with special 
equipment now giving satisfactory service in the Everglades 
under extreme loose soil conditions. The elimination of 
interfarm travel by the dairy herd should permit unhampered 
use of lightweight trucks in the rainy season. 

A sectional view of the portable milking parlor is 
shown in Fig. 4. The left-hand view indicates that the cow 
will be located over the wheels. The milking 
pit, resting on the axle, provides a natural low- 
cost design which uses service members as the 
structural load-carrying members. The proposed 
structure will have no cold insulation require- 
ments; hence, it can have a skeleton steel frame 
and such fill-in solid coverage to meet the serv- 4 
ice requirements. Canvas drop curtains would 
be used during rainy days to cover open spaces |} 
in the sidewalls. | 

1 
{ 


310° 
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The right hand part of drawing in Fig. 4, 
shows auger conveyors for lifting and the dis- 
tribution of dry feed to six hoppers located 
conveniently to movable feed mangers. The 
indicated feed holding features are the only dif- 
ficult items of construction in the proposal. 

Fig. 5 shows a schematic application of the 
portable milking parlor in a twin system of 
pasture rotation within areas fenced with an | 
electric fence. The twice daily shifting of the 
unit means that the concentrated trampling of a 
given grass area will occur only one time in 26 
days based upon the 80-acre plan shown in 
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Fig. 2. The availability of fresh grass after each milking 
will encourage the cows to enter the milking parlor; there- 
fore, the period of fenced in confinement in the holding 
pen should be a minimum. 

A calculated comparison of the use of the portable 
milking parlor and like equipment in a conventional build- 
ing one-half mile from the pasture gate, indicated that under 
a 26-day rotation grazing program on 80 acres, 100 cows in 
twice daily trips to the distant milking parlor would walk 
1,281 miles in the pasture and 2,600 miles on fenced-in 
farm roadway. Assuming that a cow’s walking speed was 
114 miles per hour, the time loss would be 2,587 cow-hours. 
The given herd of cows would be handled as a group. As- 
suming typical rates for milking and other chores, the cows 
would be away from the pasture 18,200 additional cow hours, 
giving a total of 33.31 percent pasture feeding time loss. 

In further consideration it is believed about one-half 
the cows would move in and out of the portable milking 
parlor with only time losses for actual milking chores. The 
(Continued on page 41) 
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Fig.5 Schematic application of portable milking parlor in a twin system of 
pasture rotation within areas enclosed by an electric fence 
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De the large acreages improved by tile drainage 


each year, numerous small areas of wet but poten- 
tially productive land remain in many sections of 
the United States. Some of these areas have been left un- 
drained only because they lack a gravity outlet. The use of 
small, individually owned pumping plants as outlets 
makes it possible to drain these areas and at reasonable cost. 
In certain other situations, even though a gravity is obtain- 
able a pumping plant can be used to replace a long tile main 
or a deep outlet ditch. This may be done either to reduce 
the cost of the drainage system, or to keep the drainage 
system within the farm boundaries. 
A pump drainage system consists of a collecting system, 
a pumping plant, and a free outlet. The collecting system 
may be a series of tile drains, a drainage ditch, or both. The 
collecting system is designed in the usual manner, except 
that it discharges into a sump or open pit. The pump lifts 
the water from the sump to a free outlet, such as a lake, 
ditch, or natural watercourse. The pumping plant is ususally 
placed near the free outlet, but in a few cases a saving is 
possible by locating it somewhere above the natural outlet. 
Such a location may be advantageous where the power sup- 
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Fig. 1 Arrangement of an automatic drainage pumping plant 
serving as a tile outlet 
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ply is at a considerable distance from the free outlet, or 
where excessive cuts would be required for the tile main 
or collecting ditch. One would then use either a shallow 
ditch or an underground discharge pipe leading to the 
outlet point. 

The pumping plant may be designed for regular service 
or emergency use. Emergency pumping plants are needed 
where a gravity outlet is available except for brief periods. 
Power can be furnished either by electric motors or by inter- 
nal-combustion engines. The pumping plant may be ar- 
ranged for automatic, semiautomatic, or manual operation. 

The principal parts of a drainage pumping plant are the 
inlet and discharge pipes, sump, motor, motor controls, and 
pump. The suggested arrangement of these parts for an 
automatic pumping plant serving as a tile outlet is shown 
in Fig. 1. This arrangement has been used for a dozen or 
more pump drainage systems in Minnesota and Iowa during 
the past five years, and has proved economical and satisfac- 
tory. In the Midwest, a plant of the type shown is applicable 
to areas of about 30 to 150 acres. 


The four main steps in the design of a drainage pump- 
ing plant are (a) determining suction and discharge levels, 
(+) computing the pumping capacity needed, (c) selecting 
the pump and power unit and (d) determining the amount 
and type of storage required. Each of these steps in the 
design should be considered from the standpoints of ade- 
quacy, permanence, efficiency, and initial cost. 


Pumping Lift and Capacity 

The pumping lift is an important factor in both the 
initial and operating cost of a pumping plant. The intake 
level of the pump depends on the collecting system. For 
a tile outlet, the water level in the sump should not exceed 
the invert elevation of the tile main. A higher level would 
probably reduce the effectiveness of the tile system. 

The discharge level of the pump must be chosen accord- 
ing to the physical condition of the natural outlet. Where 
the tailwater elevation is relatively stable, the discharge pipe 
can be set just above the maximum water level, thus provid- 
ing a free discharge at all times. If the tailwater elevation is 
known to vary considerably, however, operating costs can be 
reduced by setting the discharge pipe at a somewhat lower 
elevation. A tight-fitting backwater valve is then needed to 
prevent back-flow during periods when the discharge pipe is 
submerged. Although such an arrangement does not reduce 
the maximum pumping lift, it does reduce the normal 
operating head. 

The pumping capacity required corresponds to the ca- 
pacity provided for in designing the collecting system. In- 
asmuch as the pump can operate continuously when neces- 
sary, no additional capacity is needed. For converting the 
capacity of the drainage system to gallons per minute, use- 
ful conversions are 1 cfs=448 gpm and 1 inch per day= 
18.86 gpm per acre. Because of the quantity of water in- 
volved, surface drainage should be disposed of by other 
means wherever possible. In some cases, all surface drain- 
age can be by-passed through shallow ditches with gravity 
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outlets, leaving only subsurface drainage to be pumped. 
Diversion channels can be used in some situations to greatly 
reduce the amount of surface drainage delivered to the pump. 


Pumps and Power Units 

Propeller pumps are well suited to pump drainage be- 
cause of their large capacities at low heads. Also, they are 
self-priming, low in cost, and easily installed. Inasmuch as 
propeller pumps are not generally available in sizes less than 
6-in diameter, vertical-shaft centrifugal pumps may be used 
for draining very small areas. Centrifugal pumps of this 
type are mounted in a submerged position for self-priming. 
The capacity of the pump depends on its speed and the 
pumping lift. In selecting a drainage pump, its capacity 
needs to be adequate only for the minimum-lift condition 
shown in Fig. 1. 

Being adapted to automatic operation, electric drive 
should be used wherever electric power can be brought to 
the site at reasonable cost. A direct-connected, vertical- 
shaft motor is best for trouble-free operation. V-belt drives 
are used where the pump speed needs to be different from 
that of the motor. Speeds giving low pump efficiency should 
be avoided. Stationary engines are usually connected by 
multiple V belts. The use of a farm tractor is not recom- 
mended, except for emergency or auxiliary pumps, since this 
use is certain to interfere with other uses, and vice versa. 
Various types of portable pump-engine units may be used 
for very small areas where electricity is not available. In 
selecting an electric motor, its horsepower should equal or 
exceed the horsepower required by the pump for maximum 
lift (Fig. 1). For most internal-combustion engines, the 
manufacturer's rating should be approximately twice the 
horsepower needed by the pump. 

With electric drive, automatic operation is obtained by 
using a float and float switch or a pair of suspended elec- 
trodes connected to a relay. Start and stop levels can be ad- 
justed readily on either type. A stilling chamber, as shown 
in Fig. 1, serves to protect the float from surging or jam- 
ming. With engine drive, semiautomatic operation is recom- 
mended. The engine is started manually and is stopped by a 
float switch connected to the ignition system. 


Storage Requirements 

With an inflow to 
the sump less than the 
design amount, a drain- 
age pump must operate TILE 
intermittently. Sufficient MAIN 
volume of storage must 
be provided in the sump 
between start and stop 
levels to avoid excessive 
starting and stopping. 
Storage below the stop 
level serves only as sedi- 
ment storage and as 
clearance for the suction 
end of the pump. 

The quantities in- 
volved in a pumping 
problem of this type are 
as follows: P=average 


START LEVELS 


PUMP _B 
PUMP C 
ETC. 


PUMP A 


STOP LEVELS 


Fig. 2 Float settings for automatic 
operation with multiple pumps 
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pumping rate in gpm, /=inflow rate in gpm, s=storage 
volume in gallons between start and stop levels, and »= 
number of complete cycles per hour, The length of a com- 
plete cycle in minutes is equal to the standing time plus the 
running time. Writing this statement in terms of the above 
quantities, 


>. 
a 


Rearranging and changing from s in gallons to S in cubic 
feet, 


Sn =" (P—1) . oe con > gl 


This equation can be used to compute the frequency of 
cycling for given values of S and P, and for various rates of 
inflow. Note that for ]=P or I equals 0, no cycling will take 
place and no storage is required. However, these are the 
extreme values rather than the normal conditions. 

If equation [1} is differentiated with respect to J, one 
finds that the maximum S(or ”) occurs when 1=¥P. For 
design purposes, the amount of storage required in cubic 
feet is 


DR ick: 60S ok eon ce 


where N is the maximum or permissible number of cycles 
per hour. The storage depth (D in Fig. 1) and the sump 
area are chosen so that their product is equal to or greater 
than S. 

At the authors’ recommendation, several automatic 
pumping systems in southern Minnesota have been designed 
by use of equation [2], using a maximum of 5 cycles per 
hour. All plants appear to be giving satisfactory service. 
Two feet was used for the storage depth, D, in most of these 
installations, although a smaller or larger value is desirable 
in certain cases. A small value of D requires a rather large 
sump diameter, while a large value adds to the depth of the 
sump and increases the pumping lift. 

Unless small, the sump should be circular in shape to 
prevent caving. Concrete silo staves and corrugated metal 
plate are the materials most frequently used. Sumps up to 
20 ft in diameter have been built, but diameters of 12 to 
16 ft are most -ommon. Joints in the sump wall need not be 
sealed nor is a sump bottom required except on sandy sub- 
soils. If the storage required is more than can be provided 
in an enclosed sump, an open ditch or pit can be constructed 
for this purpose. If desired, the storage ditch can also serve 
as a part of the collecting system. The pump may be housed 
in a small sump connected to the ditch by a culvert, or in a 
pole structure built in the ditch or pit. 


Multiple Pumps 

For acreages too large to be handled by a single pump 
with a single-phase motor, two or more pumps may be used. 
Here also the volume of storage is an important factor in 
the design of the pumping plant. For minimum storage 
needs, pumps of equal size should be used, and the operat- 
ing range of each pump should be as shown in Fig. 2. As 
an example, assume that each of three pumps has a capacity 
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Fig. 3 Relation of frequency of cycling to rates and range of inflow 


of 1000 gpm. The pumps will then operate automatically 
as follows: 


Inflow Type of operation 
rate, gpm Pump A Pump B Pump C 
0 - 1000 Cycling Sa 
1000 - 2000 Continuous Cycling ———- 
2000 - 3000 Continuous Continuous Cycling 


With this arrangement, only one pump is cycling at a time 
and the storage required is computed by equation [2] using 
the capacity of one pump only. If the pumps are not of 
equal capacity, the storage should be based on the largest 
pump. To equalize operating times of the different pumps, 
their float settings should be interchanged several times a year. 


Semiautomatic Operation 

Storage requirements for semiautomatic operation can 
also be determined by use of equation [2}. However, since 
starting is manual, the number of cycles should be limited 
to two per day (N="z2 cycle per hour). Thus the storage 
requirement for semiautomatic operation is about 60 times 
greater than for automatic operation. This is perhaps the 
major factor in favor of automatic operation. Because of 
the large amount of storage needed, ditch storage is in- 
variably needed for a semiautomatic or manually operated 
pumping plant. 

A semiautoma.ic plant should be operated by starting the 
pump at equal and practical intervals of time, such as 12 
or 24hr. If a pumping plant is designed for two cycles per 
day, one start per day will be sufficient part of the time and 
less frequent starts will be needed for very small rates of 
flow. The question arises as to what portion of the time the 
less frequent starts will be suitable. In terms of percentage 
of time, this question can be answered only by considering 
the relative frequency of differing drainage rates. However, 
an answer can be given in terms of inflow rates, as indicated 
by Fig. 3. 

In this figure, the relation between frequency of cycling 
and varying rates of inflow is shown by the curve of ”/N vs. 
I/P. A ratio is used in each case to make the curve generally 
applicable, regardless of the values used for N and P. The 
curve shows, for example, that if the design frequency is two 
cycles per day, one start per day will be adequate when the 
inflow is less than 15 percent or more than 85 percent of 
the pump capacity. The same is true for any combination of 
n and N giving a ratio of 0.50, such as 4 and 1 cycle per 
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Fig. 4 Arrangement of an automatic emergency pumping plant 
serving as a tile outlet 


day, respectively. The second curve gives the portion of the 
range of inflow rates, designated R, for which a given value 
of n/N is adequate. In the above example, one start per 
day is sufficient for 30 percent of the range, and two starts 
is needed for the remainder. 

These curves show that the number of starts per day used 
in the design calculations (N) is necessary over a rather 
wide range of intermediate inflows. It is therefore doubtful 
that a semiautomatic pumping plant for farm use should 
ever be designed for more than two starts per day, even 
though the percentages of time for various frequencies are 
likely to be somewhat less than indicated by values of 
R from Fig. 3. 


Emergency Plants 

An emergency pumping plant is one that is designed for 
use during periods when the gravity outlet of a drainage 
system is obstructed. A typical situation requiring an emer- 
gency plant is a tile system with an outlet into a large 
main ditch which flows bank full following heavy rains. If 
this condition lasts several days, a pumping plant is neces- 
sary to prevent damage to or loss of the crops. 

As shown in Fig. 4, an emergency pumping plant may 
be similar to an ordinary pumping outlet. The main dif- 
ference is the addition of a culvert which serves as a gravity 
outlet during low-water conditions in the ditch. Some differ- 
ence in elevation should be allowed between the tile outlet 
and the culvert so that the culvert will handle the maximum 
flow without having the tile outlet submerged. Hydraulic 
calculations show that, if the culvert is of the same size or 
larger than the tile main, the head required is very small. 
Thus the top of the culvert can be set at the same elevation 
or only slightly higher than the bottom of the tile outlet. 
This provides adequate head for all rates or inflow. 

The remaining parts of an emergency pumping plant may 
be similar to those of a pumping outlet for regular service. 
Because of the infrequent operation, efficiency and con- 
venience may be sacrificed to minimize the initial cost. Farm 
tractors are often used as power units for plants of this type. 
Where an electric motor is used, automatic controls should 
be provided. As shown in Fig. 4, the upper float setting 
should be high enough to permit full flow through the 
gravity outlet. Storage requirements should be computed by 
equation [2} as for any other plant, except that a higher fre- 
quency of cycling may be permissible both for automatic and 
semiautomatic systems. 
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Adapts Drill for Experimental Plots 


MULTIPLE-HOPPER fertilizer-grain drill that can do 

nearly a day's work in an hour on experimental field 
plots has been developed at the Cornell University Agricul- 
tural Experiment Station. 

The new drill, which now has four hoppers with another 
slated to be added, was developed especially for experi- 
mental plot work and is not intended for and would not be 
practical for farm use. It has three gate openings and can 
distribute fertilizer and seed in 540 different combinations. 
It can seed from a low of 1 bu per acre to 8 bu per acre. It 
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is practical for work on research plots where a number of 
different fertilizers and seeds are used in one field. 

Four gear boxes have been added which enable the oper- 
ator to turn off the flow from any hopper with the flick of a 
lever. Thus different kinds of fertilizers and seed can be 
distributed without stopping for cleaning and refilling. By 
simply releasing a pin, the contents of one hopper can be 
dumped and cleaned out. The new drill is a modification 
of a standard drill provided by a commercial firm. 


Portable Milking Parlor Goes to Cows 


(Continued from page 37) 


other one-half of the cows may have a small time loss by 
being forced into the holding pen. The calculated total time 
loss based on the above indicated factors will be 3,083 cow- 
hours, or 4.94 percent of possible hours of grazing. 

The actual time increase in effective grazing and the 
exact labor requirements for the needed chores in mariage- 
ment of dairy herd under the proposed system can best be 
obtained by actual tests. A justification for the proposed 
experimental unit is contained in a statement by M. U. 
Mounts, county agricultural agent of Palm Beach county: 
“Dairying in the Everglades is destined to failure if present 
systems of production are followed, and some drastic changes 
in methods must be devised to meet the situation.” 


In summary the advantages of the proposed portable 
milking parlor are: 


¢ The distribution of grass trampling so that barren soil 
areas are avoided. 


e At no time will the cattle be forced to wade in mud or 
be covered with dust. 


* It will be possible to follow a systematic pasture rota- 
tional grazing program. 


¢ Interfarm roadways will have to be sufficient only for 
two or three daily movements of a farm truck modi- 
fied for use in the Everglades. 


e No need for extensive hard-surfaced areas devoted to 
holding-pens. 


e Energy and time losses for producing cows traveling 
to the milking parlor will be kept at a minimum. 


Modern Farm Machines Need 
Modern Greases 


ARM implements have been designed perforce to use 
three basic types of available automotive greases: wheel 
bearing, chassis or gun, and water pump. This has been 
done despite the fact that these greases have inherent de- 
ficiencies that seem to limit their suitability for the modern 
farm machine. 

From the standpoint of farm machines recently de- 
veloped, multipurpose greases afford more performance ad- 
vantages than older types of greases and actually serve a 
much more useful purpose in farm machines than in passen- 
ger cars (see accompanying comparative chart). 

In his discussion the author suggests that (a) it is not 
necessarily logical to try to adapt conventional automotive 
greases to implement needs, (b) developments in the field 
of multipurpose greases are timely in relation to improve- 
ments in farm machines, (c) continuing work in the area of 


Summary of a paper by N. A. Sauter, lubrication engineer, ma- 
terials engineering department, Deere & Company, presented at the 
annual meeting of the National Lubricating Grease Institute at 
Chicago, October 31, 1955. 
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dispensing and pumpability would seem in order, and (d) 
the need exists for service designations and pumpability rat- 
ings for grease which would be of practical value to the 
builder and to the user. 


GREASE COMPARATIVE CHART 


Wheel Water Multi- 
Characteristic bearing Chassis pump purpose 
Pumpability when cold P G-P P G-F* 
Suitability for 
(a) 0-160 F (Implements ) F F-P F-P G 
(b) Minus 20-160 F 
(tractors) F-P F-P F-P G 
Suitability at 160 F G F-P F-P G 
Suitability for ‘ 
(a) plain bearings G G F G-F 
(b) High-speed anti- 
friction bearings G-F P P G-F 
Consistency stability F-P P P G 
Fluid friction F-P G-F G G 
Rust protection G G-P F-P G-P 


Overall performance rating 
(1) Average of best values 
in tabulation above Fplus Fplus F minus G 
(2) Average of worst values 


in tabulation above FminusP plus Pplus fF plus 


*P—poor; F—fair; G --good 
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ASAE Winter Meeting Sets 
Record 


NEW Winter Meeting attendance record 

was set when the American Society of 
Agricultural Engineers met at Edgewater 
Beach Hotel, December 11-14. Total regis- 
tration mounted to 1158, passing last year's 
count by more than one hundred. Standees 
were present at many of the technical ses- 
sions, while committee meetings and other 
professional activities were in progress al- 
most continually during the 4-day meeting. 
Unoccupied meeting rooms were difficult to 
find, resulting in many unscheduled corridor 
conferences and more than usual friendly 
get-togethers to exchange information and 
ideas. 

Throughout the meeting the pressroom 
was a beehive of activity where news re- 
leases and radio-television interviews were 
coordinated. Ten general news releases on 
the meeting were sent to UP, INS, AP, City 
News Bureau and to 22 news directors of 
radio and television stations. B. F. Cargill, 
Carl Olson, Frank Lanham and Lloyd Hurl- 
but made live radio appearances. Merle 
Esmay and L. W. Bonnicksen appeared on 
television shows. Tape recordings were 
made by Don Brown for broadcast over the 
Michigan State University station and 24 
tape recordings were made for broadcasting 
over radio station WGN in Chicago for sev- 
eral weeks following the meeting. The total 
broadcasting time amounted to 14 hours of 
live time and over 8 hours of tape recordings. 

The ASAE Council met Saturday after- 
noon, most of Sunday and proceeded with 
little interruption until] Tuesday afternoon 
to dispose of a variety of administrative 
matters. 

The Cabinet meeting held Sunday after- 
noon was well attended. Wayne H. Worth- 
ington, president of ASAE, outlined a pro- 
posal for establishing a policy committee to 
function within the Society to give special 
attention to consideration of current and 
proposed policy. 

E. T. Swink, chairman of the Virginia 
Section of ASAE, and J. L. Calhoun, chair- 
man of the local arrangements group for the 
1956 ASAE annual meeting, reported on the 
work being done by the Virginia Section in 
preparation for the coming annual meeting 
to be held at Hotel Roanoke, June 17-20. 

E. W. Tanquary reported on the progress 
of the motion picture committee. He ex- 
plained that the story treatment has been 
purchased outright by the Society, but that 
production would not begin until more 
funds had been received. As a means to 
increase the motion picture fund, the com- 
mittee received contributions at the regis- 
tration desk all during the meeting and pre- 
sented a green button to each member who 
made a contribution or had done so in the 
past. 

T. W. Edminster reported on the forma- 
tion and progress of an intersociety commit- 
tee on soil compaction. W. M. Carleton 
presented a progress report on the ASAE 
military manpower survey. Representatives 
from various ASAE sections reported on 
section activity and special projects. The 
formation of reader groups within the vari- 
ous divisions of the Society for evaluation 
of technical papers for publication by ASAE 
was proposed by J. A. Basselman. Action 
was postponed until a report could be made 
on the methods used by other societies. 


42 


ASAE Meetings Calendar 


January 19 — MINNESOTA SECTION, Uni- 
versity of Minnesota, Minneapolis. 


January 20—Quap Crry SECTION, East Mo- 
line Legion Club, East Moline, III. 


January 20 — MICHIGAN SECTION, Owosso 
City Club, Owosso. 

February 6-8—SOUTHEAST SECTION, Atlanta, 
Georgia 

February 8 — CONNECTICUT VALLEY SEC- 
TION, Publick House, Sturbridge, Mass. 


March 2 and 3 — Southwest Section, Grim 
Hotel, Texarkana, Tex. 


June 17-20—49TH ANNUAL MEETING, Ho- 
tel Roanoke, Roanoke, Va. 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Committee meetings were well attended. 
Committees on Agricultural Teacher Train- 
ing, Meetings, and Course Content and the 
Farm Structures Division Steering Committee 
met on Sunday. On Monday the following 
Committees met: Soil Compaction, Terrace 
Systems, Nomenclature, Public Relations, 
Research Group, Animal Shelter Ventila- 
tion, Farm Fence Construction Standards, 
Technical Data, Course Content, both the 
Soil and Water Division and the Power and 
Machinery Division steering committees, 
and the Power and Machinery Division's 
new technical committee. 

Ben G. Van Zee was chosen chairman 
and L. G. Kopp vice-chairman of the Power 
and Machinery Technical Comriittee. Sev- 
eral new ASAE standards were studied and 
recommended to the Council fer approval. 
The formation of a subcommittee was au- 
thorized to establish standards for manure 
spreader capacity ratings. 

Committees on Water Storage for Use, 
Ditch Bank Erosion Control, Farm Safety, 
Infiltration, Instrumentation and Controls, 
Crop Drying Equipment, Evaporation- 
Transpiration, Sprinkler Irrigation Research, 
Surface Drainage, Farm Work Efficiency, 
Agricultural Processing, and the Steering 
Committees on both the Farm Structures and 
Rural Electric Divisions met on Tuesday. 

The Farm Structures Steering Committee 
met again on Wednesday as did the Com- 
mittees on Tile Drainage, Motion Picture, 
and USDA-ASAE Conference Committee on 
Rural Electrification. 

Curt L. Oheim, vice-president of product 
development, Deere & Company, was the 
main speaker at the traditional Farm Equip- 
ment Institute dinner for agricultural engi- 
neers in public service research work. His 
talk, on the subject of agricultural research 
and the equipment manufacturer, was the 
third in a series on research beginning with 
an address by H. B. Walker two years ago 
and a follow-up by W. E. Krauss a year 
ago. Mr. Oheim endorsed increased agricul- 
tural engineering research of all classifica- 
tions, but with a geratly increased emphasis 
on fundamental research. He stressed the 
importance of recruitment and training of 
qualified research workers. He indicated 
that there is a much better understanding of 
the value of research than ever before and 
he felt that the farm equipment industry 
should give its support, in every way pos- 


AGRICULTURAL ENGINEERING * 


sible, to maintain and increase this research. 

The Chicago Section served well in its 
accustomed capacity as host to the meeting. 
E. B. Scott, chairman of the Section, was 
general chairman in charge of local arrange- 
ments. Dan A. Kitchen was in charge of 
public relations; Gerald A. Karstens, in 
charge of visual aid equipment; Erwin R. 
Johnson, in charge of registration and infor- 
mation, and Lee H. Ford handled distribu- 
tion of papers. Mrs. John Wessman and 
Arnold Daum coordinated the pressroom 
activities and maintained a steady flow of 
news releases to the press, radio and tele- 
vision stations. 


Midwest Sprinkler Irrigation 
Conference 


The Midwest section of the Sprinkler Ir- 
rigation Association and Purdue University 
are sponsoring jointly the second annual 
Midwest Sprinkler Irrigation Conference. It 
will be held on January 16 and 17 at the 
Purdue University Memorial Union Build- 
ing, Lafayette, Ind. 

The two-day meeting will consist of pa- 
pers on water rights, water restrictions, agri- 
cultural economics outlook, soil moisture 
measurement, soils management, surface irri- 
gation, ground water geology, and irrigation 
research. Irrigation equipment dealers, dis- 
tributors and manufacturers; engineers, 
county agents, Vo-Ag teachers, bankers and 
interested persons are invited to attend. 


Engineering Education Society 
Meeting June 25 to 29 


The American Society for Engineering 
Education will hold its Annual Meeting at 
Iowa State College, Ames, June 25 to 29. 
Additional information can be obtained from 
the Office of the Secretary, W. Leighton 
Collins, University of Illinois, Urbana. 


Agricultural Engineering In- 
struction in New Zealand 


THE Society has been informed by G. G. 
Lindsay, a member of ASAE, presently 
lecturer in agricultural engineering at Lin- 
coln College, (Canterbury Agricultural Col- 
lege), University of New Zealand, Christ- 
church, N. Z., that a course in agricultural 
engineering will start at the college in 
March, 1956. 

The college has been approved as a 
teaching and examining center for the Brit- 
ish national diploma in agricultural engi- 
neering (N.D. Agr. E.). The staff of the 
department consists of a senior lecturer, a 
lecturer, a technical officer (who is engaged 
mainly on research projects), two instruc- 
tors (one in engineering shop work and 
internal-combustion engines, and one in 
carpentry), and a technician. In addition, 
two members of the college farm staff will 
give some instruction, under the control of 
the agricultural engineering department, in 
the field operation of implements and ma- 
chinery and in farm blacksmithing. 

The main building of the department is 
about 244 years old and contains, apart from 
two staff officers, a laboratory measuring 60 
by 36 ft, and a machinery instruction room 
66 by 36 ft. 

The laboratory is supplied with a number 
of internal-combustion engines, sectioned 
engines, gearboxes, clutches, water pumps, 


(Continued on page 48) 
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How Armco ZINCGRIP Tubing can help 
you gain Balanced Design 


Have you been designing your farm products for zinc 
coated sheet and strip . . . then found it impossible to 
get equivalent material for your tubing requirements? 

All too often, ag engineers have had to specify high 
priced tubing to match the corrosion resistance of zinc 
coated parts of a product. Now you can gain balanced 
design with Armco ZincGriP Welded Steel Tubing. 

Armco ZiINCGRIP tubing is made from continuous hot- 
dip zinc coated steel strip. Outside weld beads on the 
tubing are planed off and the zinc coating renewed by 
a special metallizing process. This means that your cus- 
tomers get the same long life-expeciancy from tubular 
sections as from other zinc coated parts. 


ARMCO 


Takes Severe Forming 
Should your product require tubing with a smooth interior, 
the inside weld flash can be rolled down to .010” or less. 
Should it require formed sections, ZiINCGRIP Tubing can 
be swaged, flanged, expanded or bent to the limit of the 
base metal with no flaking or peeling of the zinc coating. 

Armco ZINCGRIP tubing is made to standard mechanical 
tubing tolerances in sizes from %” O.D. to 3” O.D., 12 
to 26 gage. 

Farm equipment applications for Armco ZINCGRIP tub- 
ing include sprayers, gate frames, handles on lawn and 
garden equipment, barnyard equipment, and field ma- 
chinery. Write us for complete information. 


(—) 


STEEL CORPORATION >&Co 


816 Curtis Street, Middletown, Ohio 


\W/° 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. «© THE ARMCO INTERNATIONAL CORPORATION 
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(Left) Members of the Chicago Section of ASAE, who served as hosts for the Society’s Winter Meeting, got together to review the meeting's 
progress. (Left to right) Dan A. Kitchen, in charge of public relations; Erwin R. Johnson, in charge of registration and information; 
E. B. Scott, general chairman in charge of local arrangements; Gerald A. Karstens, in charge of visual aid equipment, and Lee H. Ford, in 
charge of distribution of papers * (Right) Roy Bainer (right) receives a $500 bill to help defray expenses from California to Virginia 
next June from Vernon H. Baker, chairman of public relations for the 1956 ASAE Annual Meeting. The catch is that the bill is 
Confederate money 


ASAE 
WINTER MEETING 
HIGH LIGHTS 


OR THE SEA » 


VIRCINIA_of 
\ 


ae Ve 


Leon A. Hawkins (/eft), Star Route, Houston, Mo., and Fred A. Wirt, past-president of ASAE and 
Archie A. Stone, special representative, executive offices, advertising manager, J. I. Case Co., had a gleam 
International Harvester Co., Washington, D.C., found time in his eye as he looked over some of the travel 
to discuss old times and renew memories between technical folders and literature concerning the coming 
sessions summer meeting in Virginia 


Sa, 
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HIsTORK VIRGINIA SECTION 


# | yIRGINTA ASAE 
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The display (shown in two parts) prepared by members of the Virginia Section of ASAE and set up near the registration desk to acquaint 
members with what is in store for them when they attend the 49th ASAE Annual Meeting to be held in Roanoke, Va., June 17 to 20 
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For many implements, leading manufacturers 
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There may be a place for this 
economical LINK-BELT 
chain on your equipment, too 


There are thousands of farm machines manufactured today 
that could achieve their efficiency at lower cost with Link- 
Belt “AG” Roller Chain. It intercouples and is interchange- 
able with ASA double pitch roller chain and is built with 
the same durability. 

This widely accepted chain offers many of the manufactur- 
ing extras that make Link-Belt Precision Steel Roller Chain 
outstanding. Maximum wear-life is assured by uniform heat 
treatment of parts and controlled press fits. Also retained is 
the lock-type bushing feature—Link-Belt’s successful answer 
to a common cause of joint stiffness. 

“AG” chain is available in 1”, 1144” and 11%” pitches, 
with straight or relieved sidebars for conveying or transmit- 
ting power. For information on this or Link-Belt double 
pitch precision steel roller chain, call the Link-Belt office 


near you. 
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Conveyor Corn picking is one of the 

series tougher services chain encoun- 
ters in the implement field, and 
John Deere uses Link-Belt “AG” 
chain.for its Two-Row Mounted 
Picker. Besides F attachment 
shown, others are available for 
specific conveying jobs. 


Looking for the BEST chain for a specific need? 
LINK-BELT makes the complete line 


Pitch 


recision 
Steet Roller 
Chale 


Cut and Cast 
Teoth Sprockets 


Class S004" 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carryin 

Factory Branch Stores and Distributors in All Principal Cities. Export Of- 
fice: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrick- 
ville, N.S.W.; South Africa, Springs. Representatives Throughout the 
World. 13,959 
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J. Dewey Long (past president ASAE) 
and Peter C. Coates have been appointed 
to the agricultural extension service of Stran- 
Steel Corp., a unit of National Steel Corp., 
Ecorse, Detroit, Mich. 

In their new assignments they will work 
cooperatively with agricultural colleges, the 
U.S. Department of Agriculture, county 
agents, Agricultural Stabilization Committee 
officials and various other farm associations 
to better serve agriculture in work directed 
towatd the development of farm buildings, 
horticultural crop and grain drying systems, 
labor saving methods a the farmer, farm- 
stead planning and to effect more efficient 
methods in the application of farm buildings. 

e 


Absalom W. Snell has been named head 
of the agricultural engineering department 
at Clemson Agricultural College, Clemson, 
S.C. He was previously associate agricul- 
tural engineer and associate professor of 
agricultural engineering at Clemson. 

. 


Earle F. Cox has resigned his position 
with Booz, Allen & Hamilton, of Chicago, 
to become assistant to the chairman of the 
board of Motisa Equipment Corp., Washing- 
ton Heights, Il. 

co 

R. C. Giesecke has completed postgrad- 
uate work at A. & M. College of Texas and 
has accepted a position with the McRan 
Company, Houston, Texas. 

e 

Kenneth L. McFate, formerly with rural 
electrification extension, Iowa State College, 
has accepted a position at the University of 
Missouri for research in the use of electric- 
ity on farms. Work will involve coopera- 
tion with power suppliers on tests and 
utilization of electricity on farms. 
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ASAE MEMBERS 
in the News 


‘ ae f seit 
J. Dewey LONG P. C. COATES 


Neil A. Dimmick, USDA irrigation engi- 
neer, stationed at South Dakota State Col- 
lege, has been transferred to the Newell 
Irrigation and Dry Land Field Station of 
USDA at Newell, S. D. 

- 


William E. Rohaly was recently released 
from active military service and has returned 
to his work at the McCormick Works of 
International Harvester Co. at Chicago, 
where he will be employed as a design en- 
gineer in the advanced engineering depart- 
ment. 

se 


John D. Cowsar has resigned his position 
as agricultural engineer with Black, Sivalls 
& Bryson, Inc., of Kansas City, to accept a 
position as district manager of American 
Coin Meter Corp., Colorado Springs, Colo. 


Five Elected to Life Membership 


TH Council of ASAE during its winter 

meeting sessions last month in accord 
with the provisions of Society By-Laws 
conferred upon the following members the 
grade of Life Member: B. R. Benjamin, Roy 
B. Gray, Lewis A. Jones, John C. Wooley 
and Arnold P. Yerkes. 


Bert R. BENJAMIN was born in 1870 in 
Newton, Iowa. He was graduated in 1893 
from Iowa State College with a B.S. degree 
in mechanical engineering. Until he offici- 
ally retired, his life's work was with a 
single company and its successor. Starting as 
a draftsman-designer of the McCormick 
Harvesting Machine Co., in 1893, he ad- 
vanced steadily until his retirement from 
the International Harvester Co. in 1940. As 
assistant chief engineer in 1922, he was in 
charge of the Farmall development for the 
Harvester Company and earned the title of 
“daddy of the Farmall tractor’’ bestowed on 
him by his associates. Although he was 
granted 140 patents on farm implements, 
tractors and tractor attachments, and was 
responsible for the development and appli- 
cation of the power take-off, his greatest 
contribution to the tractor industry has been 
the conception and development of the 
Farmall tractor. Its basic design has been 
accepted as the pattern for all-purpose trac- 
tors, not only by his own company, but by 
every experienced and_ well-established 
builder of tractors. Its adaptability to row 
crops and small farms marked a milestone 
in agriculture and the living standards of 
the American farmer. 


Mr. Benjamin was a recipient of the 
Cyrus Hall McCormick Medal awarded by 
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the American Society of Agricultural En- 
gineers in 1943. 


Roy B. Gray, recently elected to the 
grade of Fellow in the Society, has now 
become a Life Fellow of ASAE. He was 
born in 1884 in Hampton, Ia., and received 
B.S. degrees in electrical engineering in 
1909 and agricultural engineering in 1910 
from lowa State College. After graduation 
he was an experimental tractor engineer 
with International Harvester Co., mostly in 
foreign countries. In 1921 he was in charge 
of the department of agricultural engineer- 
ing at the University of Idaho. He formed 
an association with the U.S. Department of 
Agriculture in 1925 when he became head 
of the division of farm machinery in the 
Bureau of Plant Industry, Soils, and Agri- 
cultural Engineering. 

His participation in the planning and 
establishment of the USDA tillage ma- 
chinery laboratory at Auburn, Ala., was of 
particular interest among the many activi- 
ties he has directed. In 1950 he received 
the John Deere medal, awarded by the 
American Society of Agricultural Engineers, 
and at one time he received the decoration 
of “Officer du Merite Agricole’ from the 
French government for recognition of serv- 
ices rendered to French agriculture. He 
served as chairman of ASAE Power and 
Machinery Division in 1933-34 and of the 
Washington, D.C., Section in 1941-42. 


Lewis A. JONES was born in 1884 at 
Pipestone, Minn. He received a B.S. degree 
in civil engineering from the University of 
Minnesota in 1907. His first job after col- 
lege was as assistant drainage engineer and 
for several months he was assistant city en- 
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gineer of Mitchell, S. D. Later he spent a 
few months as allotting surveyor on the 
Cheyenne Indian Reservation. In 1909 he 
began work as assistant drainage engineer 
for the Office of Experiment Stations with 
the U.S. Department of Agriculture on 
drainage projects in Idaho, Mississippi and 
Alabama. 

His work in the USDA was interrupted 
by his service in World War I. He was 
commissioned a captain and took a com- 
pany overseas. After the war he was trans- 
ferred to Washington, D.C. He became the 
first chief of the Drainage Division of the 
Bureau of Agricultural Engineering when 
it was formed in 1931. He continued as 
chief after the activity was transferred to 
the Soil Conservation Service in 1939. 

An outstanding and creative contribution 
to agriculture has been his plan for water 
control in the peat and muck soils of the 
Florida Everglades. The plan will make 
possible development of approximately one- 
half million acres for agricultural use. 
Other achievements during 40 odd years 
with the U.S. Department of Agriculture 
include the planning and supervision of the 
establishment and operation of 46 Civilian 
Conservation Corps camps allocated for 
land-drainage work; the design, operation 
and cost of pumping for drainage in the 
Upper Mississippi Valley, and his work 
with concrete in sulphate waters. 

In 1948 the U.S. Department of Agricul- 
ture presented Mr. Jones with a Superior 
Service Award. 


JOHN C. WOOLEY was born in 1883 at 
Crawfordsville, Ia. He received a master of 
didactics degree in 1912 from Iowa State 
Teacher's College. After teaching in high 
school he received a B.S. degree in agricul- 
tural engineering in 1917 and an M‘S. de- 
gree in 1925 from Iowa State College. From 
1917 to 1920 he was head of agricultural 
engineering at University of Idaho. In 1920 
he became head of agricultural engineering 
at the University of Missouri, and served in 
that capacity until 1948 when he retired. 

Mr. Wooley was instrumental in plan- 
ning the soil conservation experiment sta- 
tion near Bethany, Mo., in 1929, and soon 
after assumed leadership in the development 
of the Missouri farm water management 
system. He has written several text books 
in the farm buildings field. In 1929 he 
directed an economic study of farm build- 
ings on over 200 farms in northwest Mis- 
souri which has proven to be most valuable 
and widely used and quoted. 

He has served as chairman or member of 
a number of committees in the Farm Struc- 
tures, Power and Machinery, Soil and Wa- 
ter, and College divisions of the Society. 
In 1950 he served as chairman of the Mid- 
Central Section of ASAE. 

Since 1948 he has been a consultant and 
writer for Johns Manville Co. and in 1950 
he became farm buildings consultant to the 
U.S. Department of Agriculture. 


ARNOLD P. YERKES was born on a farm 
near Davisville, in Bucks County, Pa., in 
1885. His formal education was obtained 
in the local schools, a business college and 
one year at the Franklin Institute in Phila- 
delphia. He spent three years each in the 
office of the Inspector of Ordnance, U.S. 
Army, Midvale Steel Works, and in the 
Small Arms and Equipment Division. While 
with the Ordnance Division he devised a 
correspondence system for writing and filing 
which has saved much government expense 
and human attention. 

In 1912 he entered the Office of Farm 
Management, U.S. Department of Agricul- 


(Continued on page 48) 
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THE EXTRA-QUALITY TRACTOR in the 5-6 Plow FIELD 


It’s a brand-new ultra-modern John work output—that may even save the s e 
Deere Tractor with power* to plow a_ cost of a second tractor and driver. In Power teering 
six-foot strip ...to handle twenty-one feet addition, the new Model “80” offers 


John Deere Power | 
of double-action disk harrow ...to pull amazing fuel economy. In factory tests, 


Steering offers new 


double hookups of hydraulically con- it measured up in every way to the freedom from steering effort and 
trolled field cultivators, tool carriers, championship performance records set driver fatigue. It's another outstand- 
rod weeders, grain drills. Here’s ca- by other John Deere Diesel Tractors ing feature available on the Model 
pacity that will greatly increase daily tested at Lincoln, Nebraska. 80” Diesel. 


“Factory tests show approximately 65 bh.p, on the belt; 57 on the drawhbar. 


Here’s big capacity shown in action below. It’s the new 
John Deere Model “80” Diesel disking a 21-foot swath 


with the new Model “FW” Disk Harrow. With capacity | I 
like this, your big jobs get done in a hurry at lower cost. l 
JOHN DEERE © Moline, Ill. | 
| Please send me free literature on the | 
} mew John Deere Model “80” Diesel. | 
sie 1 
aa! §=©6Name- — | 
mal ' j 
“ RR... Se 
: } Town — —_________— _ | 
Al | 
| State _—— 
4 | 
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With the ASAE Sections 


Minnesota Section 

A meeting of the Minnesota Section will 
be held January 19 at 6:15 p.m. in the 
Coffman Memorial Union on the Univer- 
sity of Minnesota campus. Following the 
dinner, Dean Athelstan Spilhaus, of the 
Institute of Technology, University of Min- 
nesota, will speak on Air and Sea Resources. 

The meeting has been selected as the 
annual ladies’ night. Mrs. Mildred Sampson 
will be special speaker for the occasion and 
will talk on Hobbies for Women. She will 
include a demonstration on enameling metal. 


Michigan Section 


A meeting of the Michigan section will 
be held at Owosso City Club, Owosso, on 
January 20. The program will include talks 
by E. H. Kidder, Michigan State University, 
on land and water utilization; Henry N. 
Luebcke, J. E. Greiner Co., on improved 
agricultural drainage through better high- 
way design, and Dale Fridav, Nitrogen Di- 
vision, Allied Chemical and Dye Corp., will 
speak on today's fertilizers. Main speaker 
will be George D. Scarseth, American Farm 
Research Association, who will talk on food 
and fiber. 

After luncheon, a tour is planned of the 
Michigan Vitrified Tile Co. plant at Corun- 
na to observe the manufacture of agricul- 
tural draintile. 


Quad City Section 


The Quad City Section will hold a dinner 
meeting January 20. 6:00 p.m., at the East 
Moline Legion Club, &th Street and 16th 
Avenue, East Moline, Illinois. 

Following the dinner, E. C. Carlson, chief 
product engineer, International Harvester 
Co., will present a paper on the subject of 
Simplified Drafting. Arthur M. Smith, chief 
agriculturist, Olin Mathieson Chemical 
Corp., Baltimore. Maryland, will talk on 
problems of anhydrous ammonia application. 

Reservations should be sent to W. L. 
Stevenson, 2549 Oak St., Bettendorf, Ia. 


Connecticut Valley Section 


Charles F. Chunglo, Western Massachu- 
setts Electric Co., became the new chairman 
of the Connecticut Valley Section at a meet- 
ing held at the University of Massachusetts, 
December 8. Other new officers include: 
John W. Zahradnik, University of Massa- 
chusetts, Ist vice-chairman; Richard I. Rich, 
Eastern States Farmers’ Exchange, 2nd vice- 
chairman; Richard Kinner, Western Massa- 
chusetts Electric Co., secretary-treasurer ; and 
the nominating committee consisting of 
William C. Wheeler, University of Connec- 
ticut; Al Barton, University of Massachu- 
setts, and Philip H. Wilson, University of 
Rhode Island. 

A plaque signed by most of the members 
in recognition of many years of service to 
the agricultural engineering profession 
while serving as extension agricultural en- 
gineer at University of Massachusetts, Am- 
herst, was presented to W. C. Harrington at 
the meeting. Carl Harrington is a charter 
member of the North Atlantic Section and 
is retiring from his extension duties in the 
near future. 

Harold E. Gulvin previewed his new text- 
book on mechanized agriculture. James H. 
Whitaker received a welcome home after 
two years with Technical Cooperation Mis- 
sion in India. Julian M. Fore, new head of 
agricultural engineering, University of 
Massachusetts, and Philip H. Wilson, new 
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head of mechanized agriculture, University 
of Rhode Island, were welcomed officially 
into the section. 

The next meeting will be held February 8 
at the Publick House in Sturbridge, Mass. 
Howard Russel of the Massachusetts Mutual 
Fire Insurance Co. will be the guest speaker. 


Southeast Section 


A meeting of the Southeast Section will 
be held in conjunction with the Association 
of Southern Agricultural Workers, February 
6-8, Biltmore Hotel, Atlanta, Ga. Most 
ASAE sessions will be held in the Educa- 
tional Building First Baptist Church. 

The three-day meeting will hold many 
concurrent programs representing all di- 
visions of the Society beginning with regis- 
tration at 8:00 a.m. Monday morning. Ses- 
sions begin Monday morning at 9:00 a.m. 
and continue until Wednesday noon. A 
general session for all ASAE divisions will 
be held on Tuesday morning. The theme of 
the general session is Better Meetings. 

A banquet and social hour preceding the 
banquet are scheduled for Tuesday evening. 
Wayne H. Worthington, ASAE president, 
will be the guest speaker at the banquet. 

A joint session of several ASAW Sections 
on Grassland Farming will be held all day 
Monday. 

Copies of the program may be obtained 
by writing to R. P. Kay, 1332 Marcia Rd., 
Memphis 17, Tenn. 


Southwest Section 


The Southwest Section will meet March 2 
and 3 at the Grim Hotel, Texarkana, Texas. 
An interesting and fast-moving session has 
been promised by the program committee. 

ASAE President Wayne H. Worthington 
will address the group. Other speakers on 
the program include T. E. Hienton, head, 
farm electrification section, (AERB, ARS), 
USDA, Beltsville, Md., who will speak on 
Around the Corner in Rural Electrification ; 
C. W. Nessell, Mt. Prospect, Ill., who will 
talk on the Austin Air Conditioned Village 
—What We've Learned; Price Hobgood, 
agricultural engineering department, A. & 
M. College of Texas, whose topic is New 
Methods for Tilting Concrete Slabs, and 
M. E. Morris who will describe a new ap- 
proach to plant irrigation needs. Also 
planned are panels on Farm Machinery Re- 
search in the Southwest and on Irrigation. 

Reservations should be mailed directly to 
the Grim Hotel. Xzin McNeal of Arkansas, 
C. V. Phagan of Oklahoma and C. E. Ball 
of Texas served on the program committee. 


AE in New Zealand 
(Continued from page 42) 


a milking machine and cream separators. A 
hydraulic dynamometer has been installed 
for measuring engine and belt horsepower. 
A hydraulic drawbar dynamometer and a 
tractor field fuel consumption measuring 
apparatus are also available. 

The college is located about 12 miles 
from Christchurch where a good relation- 
ship exists between the college and branches 
or main dealers of many of the well-known 
American and British manufacturers of trac- 
tors and farm machinery. Within a radius 
of 100 miles of the college, a considerable 
amount of research and practical work is 
being done in soil conservation and irriga- 
tion (both by flooding and sprinkling). 

The American Society of Agricultural 
Engineers extends congratulations and best 
wishes to G. G. Lindsay, to those men as- 
sociated with him and to Lincoln College 
for its new curriculum. 
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ture, as a scientific assistant in agronomy, 
farm equipment division. By 1915 he was 
made division head. During World War I 
he served as assistant to the Farm Equip- 
ment Administrator in allocation of mate- 
rials to the industry. He joined the Inter- 
national Harvester Co. in 1918 where he 
remained until his retirement in 1950. In 
1942 he was appointed as a dollar-a-year 
man to the Farm Equipment Section of the 
War Production Board and the following 
year he was collaborator for the U.S. Depart- 
ment of Agriculture consulting with the 
Food Production Administration and the 
War Food Administration. For many years 
after joining the Harvester staff, he was 
editor of Tractor Farming and Canadian 
Tractor Farming. In 1938 he was made 
editor-in-chief of the company advertising 
department and in 1940 he became general 
supervisor of farm practice research. 


Mr. Yerkes was president of ASAE in 
1937-38 and was chairman of the Power 
and Machinery Division in 1925-26. He 
was awarded the Cyrus Hall McCormick 
Medal by the Society in 1950. 


LETTERS TO THE EDITOR 


Report from Colombia 
To THE Epiror: 


We arrived here July 2 and have been 
kept quite busy. I am representing Mich- 
igan State University in the Point Four pro- 
gram here in Colombia. My specific duty is 
to further the establishment of an acceptable 
agricultural engineering curriculum, the 
groundwork for which has been laid by two 
predecessors. 

We are located in the Cauca Valley, a 
level and fertile area, between two ranges 
of the Andes. The elevation is about 3000 ft 
and the climate is wonderful. I seldom 
wear a hat and am in shirt sleeves much of 
the time. We sleep under a sheet and quilt 
most nights. The principal crops here are, 
in the order of importance (that is, for all 
of Colombia), coffee, corn, cane, beans and 
rice. The coffee is grown largely on moun- 
tain sides—too steep for any mechanization. 
Little of it is grown here in this valley. 

CHAUNCEY W. SMITH 


Facultad de Agronomia 
Palmira, Colombia, 8. A. 


Farm Machinery Development 
in India 
To THE Epitror: 

My work continues to be divided between 
development of new animal-drawn imple- 
ments and the management of the implement 
factory here at Allahabad Agricultural In- 
stitute. In the first year of operation the 
factory did Rs. (rupee) 106,000 worth of 
business. That represents quite a large num- 
ber of implements when most units were 
valued at less than Rs. 20 each. We are 
running about the same this year but hope 
for a bit of increase in the latter part, be- 
tween now and March 31, 1956. 

We have developed a simple riding disk 
cultivator to moe astride the rows, a 
bullock-powered low-lift pump, a bullock- 
powered; deep-well pump for irrigation and 
a light 8-disk disk harrow for animal power 
of new design. The disk harrow and the 
cultivator have sealed ball bearings. Cur- 
rently we are working on a simple type of 

(Continued on page 60) 
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Allen R. Scott's No. 12 Motor Grader and 2 Cat D7 Tractors are shown at 
work here. He says, ‘‘From my experience in operating other makes of 
equipment, | know that Caterpillar machines are built better and operate 
easier. I've owned Cat equipment since 1949 and | know it runs cheaper. 
One of my D7s has worked over 8,400 hours and the engine has never 
been touched.’ Mr. Scott's Cat equipment has accumulated an impressive 
total of more than 39,000 hours of successful operation. 
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Builds Terraces that Stand Up, Moves Dirt for Less 


The key to carrying out a successful land develop- 
ment and soil conservation program often is the farm 
power contractor equipped with the most efficient 
tools for the job. 


Terraces and ponds built with farmer-owned equip- 
ment that may be too small to efficiently move dirt, 
are a discouraging business for both S.C.S. represent- 
ative and farmer, and the program is too often dis- 
continued, or the structure done inadequately. 


The key is the farm power contractor—for example, 
the well-equipped spread of Allen Scott, Hickman, 
Nebraska, is shown here. His CAT* track-type Trac- 
tors can do a complete land forming and development 
job: filling in gullies, building waterways, ponds and 
dams. His Cat Motor Grader is the most efficient 
machine for building the type of terraces needed here. 
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Such terraces stand up—they are brought to accurate 
grade, and the dirt can be moved as far as necessary 
without creating low spots that are difficult for farm 
machinery to work through. 


Most important, Contractor Scott has dependable 
Caterpillar equipment that permits him to bid his 
jobs at lowest cost and still show a profit. He’s busy 
—he keeps his customers satisfied—he makes money. 


You, too, can look to the farm power contractor 
with the yellow machines to be your right-hand man 
with the know-how that will help establish the water- 
shed districts... the soil conservation programs. 
the land development and forming plans your com- 
munity needs. He’s a good man to know! 


Caterpillar Tractor Co., Peoria, Ill., U.S.A. 


CATERPILLAR’ 


“Caterpillar and Cot are Registered Trademarks of Caterpillar Tractor Co 
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New Tractor Series 


Deere & Co., Moline, Ill., has announced 
production of the new 420 series tractors- 
ten models in all—at the Dubuque (Iowa) 
Tractor Works. The new tractors closely 
resemble the 40 series, which they replace; 
but the new 2-cylinder, valve-in-head engine, 
is said to deliver approximately 20 percent 
more power. The company estimates that 
the increase will bring the tractors close to 
30 belt hp. 

The bore of the aluminum pistons has 
been increased from 4 to 4% in. Other 
changes have been made in the cylinder head, 
valve mechanism, manifolding, carburetion 
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and a compression ratio of 7 to 1. A new 
pressurized cooling system with water pump 
and thermostat replaces the thermo-siphon 
system formerly used. The new engine is 
available in gasoline and all-fuel types. 

A speed-hour meter is available as op- 
tional equipment. It indicates engine speed, 
ground speed, and records hours tractor is 
operated. The independent disk-type, self- 
energizing brakes are said to have 25 per- 
cent more braking capacity. 

Several new working tools have been de- 
signed by the company for the new series in- 
cluding 3-bottom pickup plow, and 4-row 
front-mounted cultivator. 


Multipurpose Crop Drier 


New Holland Machine Co., New Hol- 
land, Pa., has announced production of a 


ie 
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new drier designed for multipurpose crop 
drying on the average-size farm. 

The new drier is portable, and is adapt- 
able to almost any crop drying situation. 
With multipurpose bins and racks, it will 
handle everything from hay to grain and 
ear corn 

The new crop drier is now available in 
two parts —the model 705 drier and the 
model 130 drying bin. The crop drier has 
a 36-in fan powered by a 5-hp electric mo- 
tor and includes an oil-fired heating unit 
and thermostatic controls. The all-steel drier 
bin has a 24-in space between walls and 
holds 300 bu. Capacity can be increased by 
adding additional units. The drying bin is 
in sections and is said to operate equally 
well with full or partially full bins. Speci- 
ally engineered augers keep the grain in 
motion inside the 24-in column. Perfora- 
tions amounting to 30 percent of the steel 
bin wall area permit high volume air flow. 
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NE PRODUCTS 
CATALOGS 
All-Aluminum Farm Gate 


Aluminum Company of America, 1501 
Alcoa Bldg., Pittsburgh 19, Pa., has an- 
nounced a new all-aluminum farm gate. 


Featuring crossed diagonal bracing, it was 
designed specifically by the company’s agri- 
cultural engineers. Heavy-duty rolled alum- 
inum sections are riveted together to prevent 
sagging or twisting. The gate had under- 
gone exhaustive tests to demonstrate its abil- 
ity to endure heavy usage and weathering. 
Its light weight makes it easy to handle, 
even in the 16-ft size. Beaded edges and 
rounded surfaces prevent scratching or cut- 
ting of livestock. 

Available in 10, 12, 14 and 16-ft lengths, 
the gate is 52-in high. The 14-ft model 
weighs 43 lb. It comes completely assem- 
bled, with all accessories including hinges, 
screw hooks and an aluminum latch chain. 


New Line of Implements 


Minneapolis-Moline Co., Box 1050, Min- 
neapolis 1, Minn., has unveiled a new line 
of power-matched implements for the new 
MM Powerline 445 tractor recently intro- 
duced. Finger-tip operation of the hydraulic 
levers affords instant adjustment of the new 
3-point-hitch implements to field conditions. 

The new 2 and 3-bottom moldboard and 
disk plows combine light weight and im- 
proved trash clearance with a new tubular 
steel frame and steel beams. The 112 x 2%- 
in vertical solid steel beams are equipped 
for attaching plow bottoms or disks to the 
main frame. 

New XO disk harrows in 8 and 9-ft 
sizes have square tubular steel frames. Bear- 
ings are of oil-impregnated hardwood. 


New also are 2 and 4-row cultivators. 
Frames are of square tubular steel, with 
round pipe gangs. Another design for 3- 
point hitch is the reinforced double tool bar 
carrier, the T-1200. It can utilize two 2, 
244, or 2%-in tool bars. Two 3-point-hitch 
A-frames are available with 27 or 32-in 
centers, using two upper hitch points with 
18 or 22-in settings. 

The B1400 middlebreaker with 14, 16 or 
22-in bottoms and a new 4-section rotary hoe 
complete the new line. 


Safety Shielded Drive Lines 
Blood Brothers Machine Division, Rock- 
well Spring and Axle Co., Allegan, Mich., 
has developed a new type, easily removable 


integral safety shield for non-slip plain or 
slip assembly drive lines. The shield rotates 
on new design bearings. Assembly or dis- 
assembly of the shield from the shaft is said 


to be quickly and easily done for servicing. 

With full ball-bearing construction at 
each end of shaft, the patented design in- 
cludes balls in a special cage for servicing. 
Axial movement allows them to pass over 
the end of the hub and drop into the ma- 
chined race for assembly. 

Races are induction-hardened. To keep 
dust and grit out, bearings are covered by a 
sealing ring which is held in place by three 
sheared tongs in the shield Pell. To dis- 
assemble the unit, tongs are driven outward 
slightly with a punch and hammer. Bearing 
assembly is then removed, and the entire 
joint and shaft assembly slides out of the 
shield assembly. Tube and shield bell are 
one unit, and are constructed of heavy wall 
tubing used on previous designs. 


New LP-Gas Tractor 


International Harvester Co., 180 N. Mich- 
igan Ave., Chicago 1, Ill., has announced the 
McCormick Farmall 300 LP gas 3-plow 
tractor. The Farmall 300 with gasoline en- 
gine was officially tested at 39.84 belt, and 
35.87 drawbar hp. 

Features include higher compression ratio, 
12-volt electrical system, micronic-type fuel 
filter, special carburetor, regulator-vaporizer 
unit, and a completely sealed fuel system 
with special tank and controls. The tractor 
is fully protected by safety and excess-flow 
valves. 

A new fuel tank also has been announced 
for the 4-plow Farmall 400 LP gas tractor. 


The new tank provides greatly improved 
operator visibility, for close work with such 
forward-mounted implements as cultivators. 


(Continued on page 52) 
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nstali Chrysier Industrial Engines 


... best-engineered, most-economical answer to your power problem 


Chrysler Power is the dependable, economical, lightweight 
answer to your high-speed or high-torque power require- 
ments. Within their power ranges, each Chrysler Industrial 
Engine is a leader in the field and is recognized as such by 
manufacturers of almost every type of self-powered 


particular requirements of your equipment in the field. 
Whether equipped for Gasoline, Distillate Fuel, Propane 
or Natural Gas operation, Chrysler Industrial Engines 
offer definite advantages . . . performance, ease of main- 
tenance, fast parts service, low initial and operating costs. 


equipment. 


Check the specifications. Note the optional equipment 
which can be factory supplied or installed to meet the 


Chrysler Open Power Units. The open power 


units for all engines include the complete 
engine, skid base, radiator, instruments and 
instrument panel, flywheel and flywheel 
housing. Open power units for V-8 Models 
Ind. 52 and 56 (pictured), include twenty- 
five gallon fuel tonk. 
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Chrysler Enclosed Power Units. The enclosed 


power units have the complete engine, fuel 
tank (Models Ind. 30, 31, 32 and 33— 
sixteen gallon. Models Ind. 52 and 56 
—twenty-five gallon), storage battery, in- 
struments and instrument panel, flywheel, 
flywheel housing, skid bose and completely 
enclosing sheet metal. 


Optional Equipment— Chrysler Engines 


Chrysler Industrial Torque Converter 
Chrysler gyro! Fluid Coupling 

Three, Four or Five-Speed Transmission 
Twelve or Twenty-four Volt Electrical 
System 

Distillate, Propane or Natural Gas 
Burning Carburetor 

Over-Center Clutch and Power Take- 
Offs 

Vertical or Horizontal Magnetos 


Flexible Coupling for Truck-Type 
Flywheel 


Radio Shielding and Ignitors 
Heavy-Duty Oil Bath Air Cleaners 


Safety Switches (Low Oil Pressure, High 
Water Temperature) 


Corrosion or Fungus Resistant Electrical 
System 


HORSEPOWER 
i ee 4S 


Chrysler Industrial Model 
56 V8 Engine, 331 Cubic 


See the dealer nearest you, or write for complete 
information. Dept. 116, Industrial Engine Division, Chrysler 
Corporation, Trenton, Michigan. 


Chrysler Industrial Model 33 
Engine, 265 Cubic Inches 
Displacement 

(Front End Gear Drive) 


GENERAL SPECIFICATIONS WS MC) 14 m 


Inches Displacement 
(Front End Chain Drive) 


Lubrication—Oil Capacity Qts a ae 
Ignition—Battery Type 


Gen. Reg.—Full Voltage 
and Current Control 


Weight— Approx. (Lbs.) 


Specifications subject to change without notice. 


7e= CHRYSLER INDUSTRIAL ENGINES 


WITH A PEDIGREE iNDUSTRIAL ENGINE DIVISION © CHRYSLER CORPORATION 
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New Products and Catalogs 


(Continued from page 50) 


Sprinkler Water Timer 


Kaye and Miller Machine Co., 
Jefferson Ave., Culver City, Calif., 


9456 W. 
has an- 


nounced a new product, the K-M-T water 


timer. 


The timer automatically shuts off 


water in periods from 1 min to 1 hr and is 


designed for heavy-duty 
systems. 


use in sprinkler 


The valve is constructed of non-corrosive 
solid brass and contains a vacuum breaker. 


Pipe threads of *% in are used 


Safety Gas Cap 


International Harvester Co., 
igan Ave., Chicago 1, IIl., 


new safety device for farm tractors. 


180 N. Mich- 
has developed a 


It is 


the triple-baffle gas cap which replaces con- 


FOR EQUIPMENT YOU MANUFACTURE 


HEAVY-DUTY 
HYDRAULIC 


ventional caps and prevents squirting or 
splashing of gasoline from the tractor tank. 
It also prevents dirt or dust from entering. 
The new device is said to minimize fire 
hazards in field, shed, or barn. It is de- 
signed to fit all gasoline tanks on tractors 
manufactured by the company since 1938. 


New Pin Fasteners 


Danuser Machine Co., 500 E. Third St., 
Fulton, Mo., has developed a new type fast- 
ener, called the Klik-Pin, used to replace the 
cotter pin. It substitutes a steel pin for the 
conventional split cotter. This pin is re- 


tained in place by a tempered steel snap ring 
which clicks over the end of the shaft in 
which the pin is inserted. The company 
uses these pins to attach 3-point-hitch imple- 
ments to various make farm tractors. 

The snap rings are wound so that the 
direction of spiral keeps them firmly closed. 
Holes for the ends of the rings are dr Iled 
only partially through the pin, allowing the 
ends of the ring to bottom in the hole. This 
provides a pivotal bearing and_ increases 
snap of the ring. Pins are forged from high- 
carbon steel and then heat treated. They are 
being manufactured in % and 4-in sizes 
with two snap ring sizes and optional re- 
taining chains. 


Increases Operating Safety 
Reduces Operator Fatigue 


Sheppard Power Steering, with 

its high gear ratio, eliminates 
practically all steering effort. 
Minimum radius turning with one 
hand frees other hand for 
operating machine controls. 


New 3-Point Hitch 


Deere & Company, Moline, Ill., has in- 
troduced its new Traction-Trol 3-point hitch 
tor the company’s 50, 60, and 70 tractors. 


ewe se, ee 


EN 


The company also announces a new 4-bottom 
fully integral moldboard plow, first in a 
series of new equipment for use with the 
new hitch. 

The No. 801 hitch reportedly transfers 
weight from the plow (or other tillage 
implement) and the front of the tractor, to 
the tractor drive wheels. Also, it is said to 
transform some of the plow’s draft resist- 
ance into downward pressure on the tractor 
rear axle. Added traction thus obtained is 
proportionate to the draft resistance of the 
plow. The new hitch does not change depth 
of plowing. The company claims that trac- 
tion is gained without side draft and with- 
out adversely affecting tractor front-end 
stability or steering. 

All implements made for use with the 
previous Nos. 800 and 800A hitches fit the 
new No. 801 without modification; the two 
previous hitches can be converted at low 
cost. : 

The new 4-bottom integral plow No. 814 
has truss-frame design, trip standards, and 
is available with high-speed bottoms, coul- 
ters, and the new cover disks, which replace 
jointers. 


Multiple Unit Forage Harvester 

J. 1. Case Co., Racine, Wis., has an- 
nounced production of a new Model 200 
multiple unit forage harvester. A choice of 
three different base units is available for use 
with any of four crop heads. Base units vary 
according to number of knives, PTO, or 
engine drive. Crop heads include a 60-in 
cutterbar head, row-crop head, windrow 
pickup head, and corn picker-chopper head. 

Model 210 uses a 4-knife flywheel for 
standard cutting of grass silage, corn, or 
sorghum silage. Model 220 is a 6-knife base 


a 
des Whe 


Place 


Complete Sheppard Power Steering Unit 
Fits Into Same Space as Mechanical Gear 


The new 
full hydraulic power steering, an integral oil reser- 
voir plus full mechanical steering in case of oil 


Sheppard Hydraulic Power 
Steering is suitable for row crop, 
wide front or single wheel type 
front ends. It is also adaptable to 
self-propelled equipment. 

WRITE TODAY for prices and 
complete details. 


unit machine, and model 225 is equipped 
with an air-cooled integral engine. 

Besides picking ear corn the picker- 
chopper head chops the stalks and leaves. 
The chopped material can be used for feed, 
livestock-bedding, or blown on the ground. 
Provision is made for saving loose or shelled 
corn. Mechanical or hydraulic controls are 
within easy reach of the operator from the 
tractor seat. 


Sheppard gear, above right, includes 


pressure failure. Its compact simplified design 
takes no more overall installation space than the 
standard mechanical gear at left. SHEPPARD DIESELS * HANOVER 17, PA. 


Builders of Diesel Engines, Transmissions, R 


AGRICULTURAL ENGINEERING * JANUARY * 1956 


bs 
me ee 
ih Sen 4 
ey - . i 
Se a). | aie 
yes 5 eT «/_- ; 
“ a i a 
oo ee EE A ie: 
a Vere | 
A al f fs an > ua Pm ‘ 
ee: Fe . 2 py : ~ % 
em es < ao oF . r 8 . 
oe : a ‘> Pee 
Se _.—- - a eee Te | 
oie . SS” a= t Pea, Fe ee ; 
ae lS > 3 © Ge % 7 > es ; 
Sy eagle _* * —— ie a %. Po Re see 
ees a, or Bia we sy Loa, POD ©) 2 
eae eae Oe } ep, 1 RE ee Fe oS Syme P " 
Be! cP — FS "tr aye Wats > a4 a ie ea wer 3 
_ sry 3 A OF tog a os | 
oo " e Jb 
a. arte t 
Me ee y Ee : 
ye i Sf eaet ss 8 
oe ee ~: Bo 
i aa wet J 
i 
oie " 
-aam 7 ; 
ee 
ee 
aaa : ‘ 
1d koa ' ) . 
‘a : a Eat ss ) 3 
ln if 
1 | : 
Te ) 3 
ages J | 
aL gn & i ee | 4 
eh (PREM I 
it 
“4 
a 
ae (a 
ae Bisa. 
a a ae,” : . 
= =. i 1 ” os 
. a siegh 
a a" cave eet de | | 
Free) 
Mee 
ie eC 
—sgegereee i 
ee : 2 * 
z sl ee . 
‘ a eS a eo Fy Reade * y 
oo P 3 i ail Bee taka cf ._ ; hae a aed) 
L al i aS ae ‘ ber me Ge é Y Sees eer payor ee 4 
— mE — = @ BAe : QD, # 
\" a i a 4 ee vi: aia _ PICMAN ea shit rey oe ee ye . * en ; 
ee —. - oa gag Gey . 
eke Ce ‘= wo 84 
a. eliminates separate oil reservoir tank P| '* ea i < fh : 
ae foo 7 iis C6 OR I "¥ ; 
a ai las 3) ta 1 * er, E 
ean Pte mssd . ‘ 2 * wrt “bids be ee t 
ai « al Mi tied sie ‘ a 4 
a : Ga wet RT, | 
ee * a, RN ’ if 
i | «SPS a al RL, Fag heal 
a OES, » —_ & i hag ns So is i weil ; 
Sea > erred BOE Ea Se gs oe | : 
i ee (Pg AM em Ro TO OO 
jae $ 
ee Pp 
. a 
ee 
ee 
ae 
fee = ; 
ree Fis : 
~~ air Axes and Power Steering Units for Industry. 
oe 
: 52 a 
ie i io 
aa 
i ea E 
is ere — OS semana Ke . eee 
Mote. iy ‘ 
gare! f 


Form No. 545 


DURKEE-ATWOOD V-BELT 


Simplifies Power Transmission for 
Ferguson Side-Delivery Rake 


The Ferguson Side-Delivery Rake is unit-mounted on the 
tractor and driven from the power take-off by a single 
Durkee-Atwood V-Belt. This drives the right-hand reel 
spider with no cams, gears or chains to wear out or cause 
trouble, and eliminates the ground drive with its usual 
slippage and complicated moving, driving and wearing 


mechanisms. 


The six-bar reel and special offset placement of bars 
permits raking at speeds up to 10 miles per hour. Should 
the reel become jammed accidentally, the V-belt drive 
allows sufficient slippage for protection. 


Dept. AG-1 


ATWOOD 


V-BELTS 


1956 * JANUARY * AGRICULTURAL ENGINEERING 


COMBINES *® MOWERS * 
CORN PICKERS * WINDROWERS 


D-A ENGINEERING 
Integrates the V-Belt 
with the Application 


Durkee-Atwood engineers collab- 
orated with Ferguson engineers 
in overcoming design problems of 
the V-belt drive for the Ferguson 
Side-Delivery Rake. The result 
was a specially constructed V-belt 
that does an outstanding job. 

If you have a V-belt problem, 
Durkee-Atwood's facilities are at 
your command. Ask Durkee-At- 
wood — your best source for engi- 
neering assistance and highest 
quality V-belts for agricultural 
equipment. 


DURKEE-ATWOOD COMPANY 


MINNEAPOLIS 13, MINNESOTA 


Suppliers of original equipment V-Belts for major manufacturers of: 


HAY RAKES * FORAGE HARVESTERS 


CHOPPERS * COTTON PICKERS 
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NEW BULLETINS 


Engineering Standards Multiple V-Belt 
Drives (revised) by Multiple V-Belt Drive 
and Mechanical Power Transmission Assn, 
27 E. Monroe St., Chicago 3, Ill., and The 
Rubber Manufacturers Assn, 444 Madison 
Ave., New York 22, N. Y. The data in the 
manual is based on the latest engineering 
opinion and research, and indicates the 
proper sheaves and belts to be used for the 
attainment of optimum efficiency and econ- 
omy of the drive with relation to the par- 
ticular duty to be performed. 

Basic changes in the revised manual in- 
clude 10 pages of new horsepower ratings. 
For the first time ratings on premium quality 
belts are included. Ratings for belt speeds 
from 200 to 6,000fpm are shown. The 


wn ~ with this 


“When oud Where Necded 


basic formulas used in obtaining the new 
ratings are shown. Manufacturing tolerances 
have been shown for sheave groove profile 
dimensions for standard and deep groove 
sheaves. Matching limits have been revised. 


Progress Report on Peanut Harvesting 
by Buford M. Cannon. North Carolina 
Agricultural Experiment Station (Raleigh) 
Information Circular No. 10 (August 
1955). This report presents the progress of 
work being done by the experiment station 
in an attempt to develop and evaluate new 
harvesting methods aimed at a more efficient 
and economical operation combined with 
an improved quality of the product. 


Improving and Constructing Mailbox 
Stands in Georgia, by G. C. Barnhill, Hugh 
Roberts, R. R. Harris and W. E. Hudson. 
Vocational Education in Agriculture, vol 


WISCONSIN-Powered / ‘Marlow Unit 


Yield increases of 50% to 100% and more through sprinkler irrigation 
are not uncommon, according to field reports from farmers and agri- 
cultural experts. Pasture grasses grow more luxuriantly and have a 
higher protein content; corn and wheat yields are often doubled or 
trebled; cotton, tobacco, fruit and commercial vegetable crops show 


proportionate yield increases. 


But irrigation requires more than just water. Of greatest importance 
is the pumping unit . . . and the engine that supplies the power. The 
Model 4E25 Marlow pumping unit shown above, with a typical oper- 
ating point of 500 GPM at 60 PSI employs the best engine available 


for this purpose. . 


. a Model VG4D Wisconsin Heavy-Duty Air- 


Cooled Engine, noted for continuous service dependability. 


Wisconsin Engines, “tailor-made” for sprinkler irrigation service, 
have such features as tapered roller bearings at both ends of the 
crankshaft; Stellite exhaust valves and valve seat inserts; positive type 
valve rotators; automatic high temperature safety switch ... and de- 
pendable AIR-COOLING at temperatures up to 140° F. 


These are some of the reasons why leading manufacturers of irrigation pumping units 


specify ‘Wisconsin Power"’ 


for their equipment . . 


- good reasons, too why you can't 


do better than to invest in a correctly engineered, properly installed Wisconsin-powered 
irrigation pumping unit. See your dealer — and write for folder $-181. 


A AS tain Mi a 


yy World's Largest Builders of Heavy-Duty Air-C y Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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XXXVI, no. 7 (June, 1955), Department 
of Agricultural Education, University of 
Georgia, Athens. The 24-page bulletin con- 
tains detailed plans and procedure for con- 
structing five types of mailbox stands. It 
should be helpful in teaching boys and 
farmers to make a decision on the type of 
stand to construct and for developing neces- 
sary skills in construction. 


NEW BOOKS 


Crop Protection, by G. J. Rose. Cloth, 
xxi + 223 pages, 5% x8'% inches. IlIlus- 
trated and indexed. Philosophical Library, 
Inc., 15 East 40th St., New York 16, N. Y. 
$10.00. 

This book is written for the cultivator— 
whether large or small—faced with the 
problem of protecting his crops. The first 
section is devoted to general considerations, 
cultural control, dusts, baits, smokes, fumi- 
gants, solutions, emulsions and suspensions. 
The second section deals with chemicals; 
the third section covers application machin- 
ery, and the final section deals with the 
protection of stored products. 


Directory of Wheel and Track-Type 
Tractors Produced Throughout the World, 
by Food and Agriculture Organization of 
the United Nations, Viale delle Terme di 
Caracalla, Rome, Italy. Cloth, 371 pages, 
84 x 13 inches. $3.00. 

The directory includes specifications of 
tractors obtained from the manufacturers or 
from official publications. It is written in 
English, French and Spanish with specifica- 
tions given both in the metric and English 
systems. The book is divided into three 
parts. The first part gives the addresses of 
manufacturers. The second part lists the 
specifications of wheel-type tractors and the 
third part is devoted to track-type tractors. 
Specifications range from dimensions to en- 
gine specifications and output ratings. 


Hydraulic and Pneumatic Operation of 
Machines, by H. C. Town. Cloth. 192 
pages, 6 x 9 inches. Illustrated and indexed. 
Philosophical Library, Inc., 15 East 40th 
St., New York 16, N. Y. $7.50. 

The book is divided into two parts. The 
first part deals with the advantages and lim- 
itations of oil for power transmission and 
shows the iain types of pumps used. The 
second part deals with pneumatic develop- 
ments and includes chapters on air com- 
pressors and structural details; the operation 
and maintenance of pneumatic tools, and the 
design of pneumatic circuits. Also described 
are hydro-pneumatic devices and air-hy- 
draulic feed units. 


Electro-Magnetic Machines, by R. 
Langlois-Berthelot. Cloth, xvi+519 pages, 
54% x 8% inches. Illustrated and indexed. 
Philosophical Library, Inc., 15 East 40th 
St., New York 16, N. Y. $15.00. 

The book was first published in France. 
The English edition was published to pro- 
vide more opportunity for students, lecturers, 
technicians, and industrialists to profit from 
the author's experience and unique method 
of presentation. The book is divided into 
six parts. Part one describes the various 
families of machines, reviewing their prop- 
erties and applications. The second part 
covers the general constitution and stenog- 
raphy of machines. The machine from the 
designer's standpoint is reviewed in the 
third part; while the machine from the 
user's standpoint is covered in part four. In 
the fifth part abnormal conditions of opera- 
tion are dealt with. Part six discusses gen- 
erally various ideas such as flux, reactive 
power and industrial research. 
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Low-cost pole type construction and the use of strong, lightweight Kaiser Al 
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uminum roofing make this 60’ x 68’ general purpose barn 


an ideal farm structure. For details on this and nine other low-cost farm buildings, send for your free County Agent Kit. 


Ten plans reduce 
| farm building costs 


... this FREE County Agent Kit tells how —> 


Here’s a kit built around ten easy-to-use plans 
developed by leading agricultural engineers—to 
help reduce farm building costs. 


Most plans feature low-cost, pole-type construc- 
tion that provides stability without foundations, 
excavations, footings, anchor bolts, concrete or 
reinforcing rods. All take full advantage of light 
weight Kaiser Aluminum roofing sheets that 
require less supporting timbers, greatly speed in- 
stallation time, never need paint. 


Your three-part kit contains: 


1. Farm Guide —Shows how to lower feed costs, 
raise milk and egg production, keep poultry 


healthier by utilizing the insulating and heat 
reflecting qualities of aluminum. Complete 
estimating data and application instructions 
are included. 


Catalog and Price List on Ten Farm Build- 
ing Plans—Improvements on conventional 
design make these buildings more functional, 
easier to build, more durable and economical. 


Sample Building Plan—A complete set of 
blueprints— including section details, eleva- 
tions, erection instructions and bill of ma- 
terial. 


Kaiser Aluminum 


The quality roofing for better farm buildings 


! ; 
SEND FOR YOUR KIT TODAY! 
| Attach this coupon to KAISER ALUMINUM & CHEMICAL SALES, INC. . 
| your letterhead and Farm Building Plan Service 
| ; : 6155 Kaiser Building, Oakland 12, California 
| mail today! | 
| A County Agent Kit wilihe Please send a free County Agent Kit to: | 
| 
sent with out obligation to NAME_ = Sse eee celica | 
Vo-Ag Teachers, Extention ORGANIZATION..________ a. ; 
— and County sides Ler - 7. 
nts. 
” CITY AND STATE_ ee te ree 
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WHITNEY 

SELF-LUBRICATING 
AGRICULTURAL CHAIN 
SETS NEW PERFORM - 
ANCE STANDARDS... 


Now you can equip all farm machinery using 
conveyor or transmission type roller chain with 
Whitney's revolutionary Self-Lubricating Chain 
+ + + the agricultural chain that assures lower 
maintenance and longer life. 


WHY Stud Bushings In Whitney Agricultural Chain? 


By replacing conventional chain rollers with sintered 
stud bushings, Whitney Agricultural Chain provides addi- 
tional lubricant storage area for prolonged self-lubricating 
Service. 


Whitney Self-Lubricating Agricultural Chain has 
high strength, pre-lubricated sintered steel bush- 
ings that oil from the inside. The tougher the 
usage, the more lubrication to vital chain points. 
Self-Lubricating Chain is self-cleaning . . . has 
controlled plate clearance to eliminate freezing.” 


Whitney Self-Lubricating Agricultural Chain, 
made of premium materials is engineered for 
all types of farm machinery. They are com- 
pletely interchangeable and interlace with A.S.A. 
double pitch chain. 


ANOTHER example of Whitney leadership. 
Whitney will gladly assist in determining the 
chain best suited to your requirements. 


For full information, write — 


CHAIN COMPANY » 


HARTFORD 2, CONNECTICUT 


PERSONAL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. 


POSITIONS OPEN—-JUNE—O-248-733. JULY— 
O-307-739, 316-740. AUGUST—O-305-741, 325- 
743, 324-745, 334-746, 338-747, 345-748, 346- 
749, 346-750, 347-751, 350-752. SEPTEMBER— 
O-331-754, 363-755, 335-756, 352-758, 372-759, 
384-760. OCTOBER—O-402-762, 402-763, 404- 
764, 405-765, 409-766, 409-767, 409-768, 407-769, 
407-770, 407-771, 413-772, 415-773, 394-774. 
NOVEMBER—O-385-775, 430-776, 439-777, 451- 
779, 453-780, 453-781, 454-782, 448-783, 463- 
784, 463-785. DECEMBER-—0-401-761, 476-786, 
503-787, 504-788. 


PosITIONS WANTED— JUNE — W-203-25, 252- 
29, 263-31. AUGUST—-W-312-40. SEPTEMBER 
— W-351-41. OCTOBER — W-383-43, 398-45, 
375-47, 420-48. NOVEMBER-—W-412-49, 428- 
50, 429-51, 445-52, 450-53. DECEMBER - 
W-458-56, 486-57, 489-58, 480-59. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER for product 
design and layout on farm implements, mostly 
tillage equipment, in California plant of a 
major farm equipment manufacturer. Age 22- 
30. BS deg in agricultural engineering. Farm 
background and experience in the use of farm 
machinery and tractors. Genuine interest in 
farm equipment design, and ability to work 
and cooperate with others. Opportunity to grow 
with company as its line of equipment is broad- 
ened. Salary open. W-55-789 


SALES REPRESENTATIVES wanted to sell 
full line of steel farm buildings. Excellent 
market, growing business. Attractive financing 
plan for farmer. Farm background and some 
sales experience required. Salary, expenses and 
bonus. Excellent opportunity to advance into 
sales management. Write age, education, ex- 
perience, family, telephone number to O-534-790 


ENGINEER to manage irrigation equipment 
company wanted. An outstanding opportunity 
for an engineer, between the ages of 35-40, with 
experience in the sale and technical phases of 
portable sprinkler irrigation. The man selected 
will have complete charge of an irrigation 
distributing company. He should be a graduate 
engineer, have the ability to develop and train 
a dealer organization, and be able to supply 
technical assistance to dealers. Salary and 
commission. Interested persons who meet these 
qualifications and are willing to relocate, write 
O-537-791. All replies strictly confidential. 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for design, 
development, research, sales or service in power 
and machinery or soil and water field with 
manufacturer, processor, or distributor in West 
Central USA. Married. Age 29. No disability. 
BS deg in agricultural engineering, 1952, A & M 
College of New Mexico. Farm background, 
including experience with farm machinery. Ru- 
ral electrification 2% yr, including horsepower 
checks and efficiency tests on irrigation wells. 
Meter shop work 2% yr. War enlisted exper- 
ience in Air Force, 3 yr. including welding, 
radio, and electronics. Hold private pilot li- 
cense. Available on 2 to 4 weeks notice. Salary 
open. W-457-60 


AGRICULTURAL ENGINEER for design. 
development or research work in agricultural 
machinery or soil and water conservation with 
industry or public service for 2-3-year period 
anywhere in USA or Canada. Age 25. Na- 
tionality, Indian. Single. No disability, will 
travel, BS deg in agricultural engineering, 1950, 
Allahabad University. Three years field experi- 
ence in soil and water. PhD degree in agricul- 
tural engineering expected from Durham Uni- 
versity, England, by January 1956. Available 
March 1956. Salary open. W-528-61 


AGRICULTURAL ENGINEER, ultimate goal, 
administrative engineer on management team 
in progressive private or public organization 
dedicated to the application of modern engi- 
neering methods to agriculture. Immediate 
goal, engineering administrative assistant, field 
test engineer, or design engineer. Currently in 
farm machine design. Will consider other fields 
of agricultural engineering. BS deg in agricul- 
tural engineering, University of California. 
Farm machine design 5 years. Subprofessional 
engineering 5 years. Farm background. Tech- 
nical writing and teaching experience. Minor in 
business administration. Wartime Army officer 
with both field and administrative duties. Mar- 
ried. Age 37. No disability. Available on 30- 
day notice. Salary open. W-529-62 
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” For full detalle on ine new Lycoming 2-90 wie 


ae 


=< .NEW 


~~ MOWws out of 250 million: hours of a ht power experience comes 


air-cooled 
industrial engine 
the 
FYLE PSGWEF 


LYCOMING 


¢c2-90 


Rated 30 H.P.! Delivers 30 H.P.! 


Specifically designed to solve farm industry problems 


The C2-90 is built to the same high standards that 
have made Lycoming a top name in aircraft engines 
for over a quarter century. The C2-90 does just 
what we say it will do—work at full power under 
the most rugged conditions. So why buy an engine 
you have to de-rate (up to 50% for continual 
duty service)? 


Reserve Power—(C2-90's full-power rating pro- 
vides ready reserve for everything from forage 
harvesters to crop sprayers. 


J 


Long Life—C2-90 is ruggedly designed for thou- 
sands of hours of dependable service. 


Cooling Design—(C2-90 provides newly improved 
cooling surfaces to avoid overheating from dust 
conditions; a cooling fan that operates through 
entire speed range. 


All-Weather Performance—(C2-90 advanced air- 
cooled design delivers rated output in high tempera- 
tures or sub-zero. 


Imagine running your car for 80,000 continuous miles without service! In 
Williamsport, Pa., the C2-90 was test-run at full load, full throttle for over 1,000 continuous 
miles with no service except for gas and oil. This is equivalent to running your auto 
80 miles an hour for 1,000 hours non-stop, or 80,000 continuous miles without service! 


Sales Engineering, Maustrial Engines, 


Lycoming, Williamsport, Pa. 


BOOK TO 


Lycoming 
defense and industrial products 


MFG. CORP 


combine the scientific skills, and production facilities of 3 
Avco divisions of Avco Manufacturing Corp... . Lycoming; 
Avco Advanced Development; Crosley —to produce power 
plants, electronics, air-frame components, and precision parts. 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Beer, Craig E.—Instructor in agricultural 
engineering, Iowa State College, Ames, 
lowa 


Blackburn, Keith B.— Work unit engineer 
(SCS), USDA. (Mail) PO Box 613, 
Rexburg, Ida. 


Brown, H. C.—Research assistant, University 
of Tennessee, Knoxville, Tenn. (Mail) 
131 Quincy Ave., N.E. 


Carter, Lyle M.—Agent, agricultural engi- 
neer (AERB, ARS), USDA. (Mail) Ag- 


MORLIFE*.4 
CLUTCHES fm 


“TRADEMARK 


PLATES 


Give- 


100% MORE TORQUE GRIP 


Reducing clutch size and.engaging pressure 


LONGER WORK LIFE 


Operate longer without adjustment or plate replacement 


50% BETTER HEAT DISPOSAL 


Avoid down-time caused by burned or warped plates 


400% 


These NEW type ROCKFORD +. ixcimuens cranes, shovels, bulldozers, 


maKts IT WORK 


clutches have been developed 
and field tested by Rockford 
Engineers for heavy-duty 
clutch service. Because of their 
specialized characteristics, 
MORLIFE type ROCKFORD 
clutches are best suited for 


ysuch @s tractors, trucks, tanks, #*t |! vauanr 


earth movers, pipe layers, 
power units and other heavy 
duty equipment. For informa- 
tion how this NEW develop- 
ment will improve the opera- 
Bim tion and increase the on-the- 

job hours of your heavy-duty 
use in off-the-road machines Mwnosucn, Machines, write Department E. 


ricultural Engineering Dept., Texas A. 
and M. College, College Station, Tex. 


Castillo, Eduardo A.— Agricultural engi- 
neer, 4a, Avenida 11-50, Zona 1, Guate- 
mala, Guatemala. 


Collins, Richard V.—Product research engi- 
neer, Butler Mfg. Co. (Mail) 6707 W 
77th St., Overland Park, Kans. 


Cook, Henry C.—Hydraulic engineer, Bu- 
reau of Reclamation (USDI). (Mail) PO 
Box 103, Centreville, Ala. 


Crosno, J. M.— Power-use adviser, Corn 
Belt Electric Cooperative, Inc., P.O. Box 
816, Bloomington, III. 


Ertel, Edward E.—On duty with armed 
forces. (Mail) 203 E. Walnut, Shelbina, 
Montana 


__ Banos 


a 


fa 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth me Rockford, Illinois, U.S.A. 
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Fasken, Guy B.—Drainage engineer (SCS), 
USDA. (Mail) 434 N. Plankinton Ave., 
Milwaukee 3, Wis. 


George, Theodore J.—Teaching assistant in 
civil engineering, University of Califor- 
nia. (Mail) 2829 Benvenue, Berkeley 5, 
Calif. 

Gordon, Jr., Walter B.—On duty with 
USAF. (Mail) Box 746, Bainbridge Air 
Base, Ga. 


Griffin, James A. — Electrical development 
representative TVA. (Mail) RR 1, 
Thorsby, Ala. 


Guess, Jr., St. Clair P. — Executive secre- 
tary, South Carolina w: Conservation 
Committee, Columbia, S. C. (Mail) 5140 
Furman Ave. 


Halsey, David C.—Senior engineer, Vickers, 
Inc., Div. of Sperry Rand Corp., 1400 
Oakman Blvd., Detroit 32, Mich. 


Hartshorn Jr., Floyd J.—District manager, 
Timken Roller Bearing Co. (Mail) 4444 
W. Capitol Dr., Milwaukee 16, Wis. 


Hellenberg, Clare E.—Assistant chief engi- 
neer, Vickers, Inc., Div. of Sperry Rand 
Corp. (Mail) 5740 Bloomfield Glens, 
Birmingham, Mich. 


Higginbotham, Jack D.—Production trainee, 
Ralston Purina Co., 3815 Hiawatha Ave., 
Minneapolis, Minn. 


Hutto, Jr., Azel J. — On duty with U.S.A. 
(Mail) 420 Carolina Ave., Orangeburg, 
South Carolina 


Jaeger, Mordechai — Design engineer, ° 


American Machinery Corp. (Mail) 1250 
S. Pennsylvania Ave., Winter Park, Fla. 


Jones, Wilton A.—Assistant extension agri- 
cultural engineer, Clemson Agricultural 
College, Clemson, S. C. (Mail) Box 482 


Kehrer, James R. — Self-employed, Mon- 
toursville, Pa. 


Kenedy, Lowell — Agricultural engineer 
(SCS), USDA. (Mail) RR 2, Colfax, 
Wash. 

King, Richard L. — Agricultural engineer 
(SCS), USDA. (Mail) 711 Jefferson, 


Iowa City, lowa 


Land, Richard E. — Agricultural engineer 
(SCS), USDA. (Mail) RR 7, Lafayette, 
Indiana 


Lane L. Job. — Rua Baroneza de Itu 830, 
Sao Paulo, Brazil, S. A. (Mail) Caixa 
Postal 2887 


Lewis, David G. — Engineer trainee, John 
Deere Waterloo Tractor Works, Water- 
loo, Iowa. (Mail) 320 Vine St. 


McKenzie, Martin C.—Extension agricul- 
tural engineer, Clemson Agricultural Col- 
lege, Clemson, S. C. (Mail) PO Box 128 


Marques, Manuel D.— Student in agricul- 
tural engineering, California State Poly- 

technic College, Box 1597, San Luis Obis- 
po, Calif. 


Mattu, R. K.—Mechanical supervisor, Cen- 
tral Tractor Organization, India Ministry 
of Food, New Delhi, India. (Mail) 2 
Electric Lane 


Michael, Arayathinal M.—Lecturer in agri- 
cultural engineering, S.K.N. Agricultural 
Institute, Jobner, Jaipur, India. 


Moore, William G.—Project engineer, Lil- 
liston Implement Co., Gillionville Rd., 
Albany, Ga. 

(Continued on page 60) 
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Notice above how the left tractor wheel has 
dropped into a dead furrow. On most lift-type 
harrows this would make the left-hand gangs 
dig in and the right-hand gangs ride high, 
leaving a strip of undisced ground. 

But not with a Ford Flexo-Hitch Disc Har- 
row. Regardless of the rock and roll of the 
tractor on rough ground, this disc follows 
ground contours, discing all the ground to a 


5 


LIFT-TYPE, TOO! The harrow “rides” to and 
from the field. Turns at point rows, and headlands 
are made without dirt ridging. Grassed waterways 


can be crossed without stopping. a 
3 
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DISC HARROW 


uniform depth. The difference in smoother 
discing is quickly evident. But that’s not all. 


The Ford Flexo-Hitch Disc Harrow is heavy 
for deep penetration . . . strong for long life 
... flexible for smoother discing . . . adjustable 
for control of discing action . . . lift-type for 
easier operation. All these advantages and 
many more combine to establish a new, higher 
level of discing performance. 


This is another of the ever continuing parade 
of better designed implements for better farm- 
ing ... by Ford. Tractor and Implement Divi- 
sion, Ford Motor Company, Birmingham, Mich. 


Ga, Gor. 
Sora AUMUNG 


IS NEW DAY FARMING 
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Applicants for Membership 


(Continued from page 58) 


Morse, Arnold S.— Agricultural engineer, 
Portland Cement Assn., 50 W. Broad St., 
Columbus 15, Ohio 


Murray, James M. — Drainage engineer, 
drainage div., PFRA, Vauxhall, Alta, 
Canada. (Mail) Box 166 


Neal, Maurice E. B.—Agricultural engineer, 
FAO Technical Assistance Mission, Katu- 
gastota, Ceylon 


O'Neill, Jr., Edward R.—Manager, imple- 
ment product planning dept., Tractor & 
Implement Div., Ford Motor Co., Birm- 
ingham, Mich. (Mail) 17934 Birwood 
Avenue 


Announces 


NEW LOW 
COST 


FORAGE HARVESTER 


PEC. 


The new No. 32 Papec Forage Har- 
vester incorporates Papec’s famous 
quality, performance, and exclusive 
features, yet costs less than any 
other complete 3-attachment forage 
harvester. Designed for large capacity 
but priced for farmers with smaller 
herds, the Papec “32” offers the 
opportunity to enjoy all the benefits 
of a forage harvester- mpre milk, 
more meat, more money from the 
same acreage. 


The Papec “32” with a 14” throat 
gives a full throat opening of 98 sq. 
in. It is an entirely new machine 
from the ground up. The design is 
simple, sturdy and there are fewer 
moving parts. 


PAPEC MACHINE COMPANY, Shortsville, N. Y. 


FORAGE HARVESTERS 
ENSILAGE CUTTERS 
HAY CHOPPER-SILO FILLERS FEED MIXERS 


Palermo, Frank J.—Works manager, J. I. 
Case Co. (Mail) 1100 Montvue Rd., 
Anniston, Ala. 


Paulk, Jacob W.—On duty with USAF. 
(Mail) Det. 826 Wea. Sq., APO 845, 
New York, N. Y. 

Perrin, David P.—Engineering trainee, Gen- 


eral Electric Co. (Mail) RFD 3, Barre, 
Vermont 


Piper, Loren E. — On duty with USAF. 
(Mail) 227 N. Main St., Heppner, Ore. 


Rainey, Marshall B.—Public health engi- 
neer, U.S. Public Health Service, PO Box 
344, Logan, Utah 


Reinhardt, Lewis K.—Manager, B & C Steel 
Corp., Kearney, Nebr. (Mail) Box 32 


Three attachments are available for 
the base unit - direct cut, hay pick-up, 
and row-crop-all can be changed 
much quicker and easier. Other fea- 
tures include Adjustable Axles; Side 
and Rear Feed Delivery, Automatic 
Delivery Pipe Control, Patented 
Silage Shelf, Adjustable Hay Pick-up 
Fingers, Simplified Direct Cut Reel. 


Base Unit price with PTO drive is 
$1,025.00; Direct Cut Attachment 
$325.00; Hay Pick-up $185.00; Row- 
Crop $285.00; all prices f.o.b. factory. 
The Papec No. 32 Forage Harvester 
now joins the famous No. 62 and 
No. 92 in the Papec line of forage 
harvesters. 


CROP BLOWERS 
HAMMER MILLS 
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Sanderson, Leon F.—Graduate research as- 
sistant in agricultural engineering, Mich- 
igan State University, East Lansing, Mich. 
(Mail) 1960 Lake Lansing Rd. 


Schlueter, Francis E.— Student in agricul- 
tural engineering, Iowa State College. 
(Mail) Ryan, Iowa 


Schmale, William O.—Student in agricul- 
tural engineering, Alabama Polytechnic 
Institute. (Mail) RR 5, Cullman, Ala. 


Smerdon, Ernest T.—Graduate assistant in 
agricultural engineering, University of 
Missouri, Columbia, Mo. 


Smith, Lloyd T.—Manager, competitive anal- 
ysis dept., Tractor & Implement Div., 
Ford Motor Co., 2500 E. Maple Rd., 
Birmingham, Mich. 


Staff, Charles E.— Technical assistant to 
vice-president, Bakelite Co., Div. of 
Union Carbide & Carbon Corp., 30 E. 
42nd St., New York 17, N. Y. 


Tellson, J. William—Sales engineer, Hyatt 
Bearings Div., General Motors Corp., 
332 S. Michigan Ave., Chicago 4, Il. 


Turner, Wright E.—Research engineer, re- 
search div., Butler Mfg. Co., 7400 E. 13th 
St., Kansas City, Mo. 


VandenBerg, Glen &.— Graduate research 
assistant in agricultural engineering, 
Michigan State University, East Lansing, 
Mich. 


Weiland, Gerald E. — Welding engineer, 
Lincoln Electric Co., Seattle, Wash. 
(Mail) 602 W. 185 St. 


Woods, Edgar H.—Vice-president and gen- 
eral manager, John Deere Plow Co. 
(Mail) 2524 Kirk Ave., Baltimore 18, 
Maryland 


Transfer of Membership 


Alpers, Robert J. — Sales engineer, The 
Michigan Vitrified Tile Co. (Mail) 114 
N. Howell St., Owosso, Mich. (Associate 
Member to Member) 


Brazelton, Robert W. — Design engineer, 
Blackwelder Mfg. Co., Rio Vista, Calif. 
(Mail) Box 674. (Associate Member to 
Member) 


Haslett, Jr., Glenn M.— Partner, H & W 
Engineering Co., Indianola, Miss. (Mail) 
705 Chapman St. (Associate Member to 
Member) 


Letters to the Editor 
(Continued from page 48) 


seed drill of five spouts and built on a cul- 
tivator for furrow opening. 

India is only beginning to realize the need 
for improving her agricultural implements. 
The situation does not lend itself to wide- 
spread mechanization with tractors, though 
some are being sold. The community de- 
velopment project and national extension 
service blocks which have been set up and 
partly financed by Point Four and Ford 
Foundation funds, are greatly increasing the 
interest in improved implements, and I ex- 
pect a large changeover in the next few years 
from the ancient wooden implements to 
more modern ones, though still largely 
animal powered. There is considerable scope 
for application of power to such things 
as silage cutting, threshing, and water 

umping. 
adie MASON VAUGH 


Professor of agricultural engineering 
Allahabad Agricultural Institute, 
District Allahabad, India 
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The Oliver Super 55 Diesel Tractor, two-three plow capacity. Other Oliver L Diesels in — sizes. 


you save 


... yes, you can put as much as two- 
thirds of your present tractor fuel 
bills back in your pocket if you 


switch to an Oliver Diesel Tractor. 
Oliver Diesels use lower cost diesel 
fuel and give you more horsepower- 
hours per gallon. It averages out at 
about a two-thirds saving, depend- 
ing on local fuel prices. 


Only Oliver can supply you with 
diesel power in any farm tractor 
size; and Oliver Diesel Tractors use 
no special starting fuels, no extra 
starting equipment. Touch the 
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starter button and you are ready 
to work. 


The over-all design of Oliver 
Diesels will please you. Some trac- 
tors have some Oliver features—no 
other tractor has all of them. See 
your Oliver dealer or write for full 
information to 


The Oliver Corporation, 
400 West Madison St., 
Chicago 6, Illinois. 
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_K160 
6.6 H.P. 
Full Power 


HEAT 


A Quality Engine for 
Quality Equipment 
Short Stroke 


¢ Less Friction and Wear 
¢ More Power 
* Longer Life 


Easy Starting 


ont CRETE 2.5 to 3.6 HP. 
on cena TOE 3.6 to 6.6 HP. 


7 to 11.8 HP. 
12 to 26 H.-P. 


Kohler, Wisconsin 


Established 1873 


ING EQUIPMENT © ELECTRIC PLAN 


INES © PRECISION CONTROLS 


A Handsome, Permanent Binder 


for AGRICULTURAL ENGINEERING 
$9.80 


Two or more 
$2.40 each 


Postpaid in U.S.A. 
Foreign postage extra 


THE ONLY binder that 
opens flat as a bound 
book! Made of durable, 
green imitation leather, 
nicely stamped on back- 
bone, with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


One copy 


BICOL T pa | 
BGI TRAN, 


eee eee ee ——=— MAIL COUPON TODAY .W We ee ee ee 


THE SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit 26, Mich. 
Maal post paid cece cecevcveeene verre Dinders for Agricultural 


RD LER A OR 
Will remit in 10 days or return binders. 
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the BADGE 
of himwho 
BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 
safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 
in pin with safety clasp — $3.50 each. 


Send orders to ASAE, St. Joseph, Michigan. 
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New [za 


Squarely in back of our products 


is the 


Name and Reputation of 


THE NEW IDEA FARM EQUIPMENT COMPANY 


OUR INTEREST IN YOU do 


nee livered and paid for 
fice ye know how important this purchase ist 


rming operations 


first full year after pur has 


THEREFORE, IF ATANY TIME during the # 


spreader fails to give satisfaction, bring the matter to 


Vew Idea dealer 


der for one full 


UARANTEE this Vo. 18 manure spreac 
Longe ° ial and workmanship. It 


New Ipea FARM EQUIPMENT COMPANY 


Division AVCO Distributing Corporotion 
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high quality spreader ever offered, 


The NEW 


It’s here! The lowest cost, high quality spreader 
in the NEw Ipea line. The new No, 18, 70 bushel 
capacity spreader has 12 “brand new” features 
plus the many features that have made NEw IDEA 
today’s top spreader value. The spreader that is 
used by more farmers than any other make. 


New IpeEA dealers not only offer in this new 
No. 18 spreader high quality at lowest cost, but 
they can back it up with a full year guarantee that 
covers any repair parts replacements for one full 
year. (The guarantee is shipped with the 
spreader.) An advantage that makes it easier and 
easier to nose out competition on spreader sales, 


NEW IDEA FARM EQUIPMENT CO., Division AVCO Distributing 
“ern wii J-16, Coldwater, Ohio, U.S.A. ; 
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NEWIDEA No.18 


HIGH QUALITY--LOW COST. 


New Idea No. 18 Spreader 
(Equipped with hubs only. 
You use wheels and tires 
from No. 7 Picker.) $333.75 
list f.0.b. Coldwater, Ohio. 


New Idea No. 18 Spreade’ 
(Equipped with wheels less 
tires.) .........$355.00 
list f.0.b. Coldwater, Ohio. 


New Idea No. 18 Spreader 
complete with new 7.50-20 
traction tires ...$422.50 
list f.0.b. Coldwater, Ohio. 


Write for details 
on entire NEW 
IDEA line and its 
profit possibilities. 
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12 NEW FEATURES 


_. .. for long life 
--‘Fulkyear guarantee 
 Penta-treated bax 
_ Steel flares 
‘Steel end gate 
Neoprene oil tines 
‘Tubular distributor shaft 
Phenolic bearings 


... for better work 

Increased capacity 

Slanted rear arch : 
Stronger A-frame hitch 
11. Removable paddies 
Stronger lever sections 
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That’s why on farms and ranches across the 


nation... 
any other type sprinkler. 


around the world, you'll find more RAIN Birps, than 


TUT MMM 


Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge. 
five-line basis. Uniform gtvle setup. Copy must 
be received by first of month of publication. 
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J. F. SCHAFFHAUSEN 
Agricultural & Sales Engineering 


United States - Canada 


Market Development, Sales Training, 
Design, Public Relations, Editorial Services 


IRVINGTON-ON-HUDSON, NEW YORK 


J. J. OCHSE 


Consulting Engineer in Tropical cnd 
Subtropical Agriculture 
with Asiatic and tropical American experience 
of over 40 years. At present professor of tropi- 
cal agriculture, University of Miami, Miami, Fila. 
28 SALAMANCA AVE. APT. 5 
CORAL GABLES 34, FLA. 


Research Farms: 


Agricultural Engineers Yearbook 
Copies of the current edition of 
AGRICULTURAL ENGINEERS YEARBOOK 
are available at $5.00 per copy postpaid. 


Contents includes (1) ASAE-Approved Standards, 
Recommendations, and Engineering Data; (2) 
Directory of Suppliers to Agricultural Engineers; 
(3) Roster of ASAE Members; (4) List of ASAE 
Officers, Divisions, Sections, and Committees. 


Send order with remittance to 


American Society of Agricultural Engineers 
St. Joseph, Michigan 


Who Should Join ASAE 


If any one of the following descriptions covers 


your present work: 


¢ Development, design, and application of 
farm tractors and implements and their 
components 


¢ Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 


practice and living — 


Made with a minimum of moving parts to wear or require 


servicing, RAIN BirDs stay on the job, performing day in 
and day out with maximum efficiency and dependability. 


—— 


64 


Remember, if it hasn‘t the name... it 
isn’t the same. Specify RAIN BIRD! 


tion write 


ee itis nee waeme A enane iso Se 
a _— — SALES & ENGINEERING _ 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 


AGRICULTURAL ENGINEERING * JANUARY + 1956 


ae SS a eee 
Bye 

"ye 

icy 

ee < | 

2. ea 

ae ee 

wis ie a di — : 
re i 
oa Be S 
Bran * 

ee ee 

‘ : o - ‘ 
os 

ae ae . 

pe 

coe ae a ae 
7 ee = 

ee 

oN tases ° 

Oh wih RAIN BIRDS | , 
Boke 

Me vr oN 7 7 

a fi OLLIE eS 

< in the field! (@& PRA? 

wea ; tee 

‘ae an i 

ee ee ~ ae ; ‘ 
ee t ; hy ies 

ee rt OVE Oa 9 e+ 5 

Pha > 5 | 4 , =. an " ‘ 
ae Cae eae oe cg Spollemeha 

= a ee ne ee —_—— 

som ON * “ali . 
araada oy NO i ence > _pemoeninckane te Oa, nt enn 

02 ic oa PE Si ais (aera pe ag ts re tener. aaa VF: 

Be ee da 2p CNR oo Ea ees 

ae Seat ot mes RR oe op the pe tlle a ean ee, 

a ah a Ry bd ce cia cols stenoses Te f ever 4 ha 
es No. 30 

i 

= SS 

: = ‘ 
ee 
oe a 

- tai a i =) 

ag 1 ee 

Pattee Rent x 
ne * be po 

eS wag 

ie re ee ae 

faerie te Re i a 4 aaa sai ies Gres tee : me 

a. RAINY SPRINKLER SALES | RAIN BIRD SPRINKLER MFG. CO. Po : 
ee 2 ee ke ee 

ane ef ee Wh sg ee or ee Be gee : VANCOUVER 4, 8. ee daar 

a 

. : 
a # 
: ae . -_ . os . Ee . " on 
ES i: eee SS eee ee Bee Se ame mi RS eas eto A a i . 
TRENT dae OS a. 


New Departure's Sealed-for-Life Rear Wheel Bear- 
ing is press-fitted to its seat—without need for lock- 
nuts, threads, or grooves to weaken the shaft. 


NEW DEPARTURE 


about mn 


wh 


ha ew’ i/o 


E PARTURE 


BALL BEARINGS 


30,000,000 rear wheel bearings 
can’t be wrong! 


This New Departure rear wheel application is an outstanding 
example of the advantages ball bearings provide farm imple- 
ment designers for increased dependability at lower cost. 


As proved more than 30,000,000 times, New Departure Rear 
Wheel ball bearings permit the design of simpler, stronger, more 
foolproof axle mountings . . . and the savings ball bearings 


bring in machining, assembly, and axle parts cut production 
costs substantially. 


New Departure Rear Wheel Bearings, mounted this way, elim- 
inate locknuts, threads, and grooves—never require adjust- 
ment. They are “‘Sealed and Lubricated for Life,”’ giving the 
service-free qualities that have earned them the description 


“built to be forgotten” . . . and a reputation of outlasting the 
product they serve. 


Remember—leading implement manufacturers depend on New 
Departure for outstanding quality and engineering service. 


— 


NEW DEPARTURE SEALED BALL BEARINGS 
PROVIDE MINIMUM MAINTENANCE—LONGER LIFE 


New Departure offers a 
wide variety of sealed 
bail bearings for farm 
implement applications 
of every kind. Full de- 
tails upon request, 


DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 
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THREE NEW TIMKEN’ BEARINGS 
COST LESS THAN PREVIOUS 


BEARINGS OF SAI 


NEW 
DESIGN 


iE BORE SIZES 


TYPICAL 


OLD DESIGN 


New capacity-packed bearings take up 
less space, save weight 


HREE new Timken” tapered 

roller bearings are now avail- 
able in bore sizes of %4”, 1%” and 
1%”. They cost less because they 
are substantially reduced in width 
and outside diameter compared to 
previous designs. 

Because they take up less space, the 
new Timken bearings permit sav- 
ings in related parts, too. And no 
other bearings have ever delivered 


so much capacity in so little space. 

The new bearings offer two big 
opportunities to bearing users: 

1) Savings through redesign of 
present tapered roller bearing 
applications and 2) advantages of 
Timken tapered roller bearings for 
new applications, at minimum cost. 

Already over 5,500,000 of these 
new bearings have proven them- 
selves in automobile front wheels 


and otker applications. 

Why not re-examine your bearing 
applications today to see where the 
new Timken bearings can cut your 
costs or improve your product’s qual- 
ity, or both? Bearings and auxiliary 
parts are now available. For complete 
information, write: The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable: ““TIMROSCO”. 


TIMKEN ... your number 1 bearing VALUE | 


TRADE-MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL (>) NOT JUST A ROLLER (7) THE TIMKEN TAPERED ROLLER (> 


BEARING TAKES RADIAL @ 
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